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HIS is an era of progress. And progress 

follows the line of least resistance. It 
can never reach the community that is _ma- 
rooned for weeks at a time in an ocean of 
hub-deep mud. 

Today the entire nation is aware of these 
facts—is alive to the need for better roads. 
From farm and town alike, comes the demand 
for durable, economical, all-year highways. 

The Age of Mud is giving way to the Age of 
Tarvia. For in the building of good roads Tarvia 
is playing a leading part. Road officials and tax- 


BEFORE — Main 
Street, Lena, Illinois, 
before “Tarvia-X”’ 
construction, 


Se i eae 


AFTER—WMain Street, 
Lena, Illinois, after 
construction with 


“Tarvia-X. 


LOO 


payers know from experience that Tarvia roads 
give the most for the least money. 


Economy of first cost, and economy of mainten- 
ance brings smooth, dustless, mudless, all-year Tar- 
via roads within the financial reach of even the 
most humble community. 


Tarvia is a coal-tar preparation for use in build- 
ing new roads and repairing old ones. It rein- 
forces the road surface and makes it not only mud- 
less and dustless but waterproof, frost-proof and 
automobile-proof. Where existing macadam or 
gravel can be used as a base the cost of a traffic- 
proof Tarvia top is extremely low. 
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Austin MotorRollers)! 








VERYTHING you expect of a road 

roller you will find in the Austin 
Motor Roller to a greater degree than in 
any other. 








Economical to operate and maintain, able to turn 
out more work in a given time than any other, and 
absolutely reliable—your first experience with one 
of these machines will be a revelation of REAL 


ROLLER SERVICE. 











Three-wheeled rollers in two styles (single or twin 
engines) and five sizes (7, 8, 10, 12, and 15 ton)— 
there is a style and size exactly suited to your 
individual requirements. Pneumatic scarifier 
can be attached to the 10-ton and larger sizes, as 
shown in the photographs. 











Special Catalog FS tells the whole story 
of Austin Motor Rollers. Write 
for your copy today. 










The Austin-Western 
Road Machinery Co. 


400 N. Michigan Avenue, Chicago 
BRANCH OFFICES: 







Albany Denver Nashville Richmond 
Atlanta Fargo New Orleans Salt Lake City 
Billings Jackson, Miss. New York City San Francisco 
Columbus Kansas City, Mo. Oklahoma City St. Paul 






Dallas Little Rock Philadelphia Wahoo, Neb. 
Los Angeles Portland, Ore. 
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Flat Sheets are Best. 


—jor Concrete Road Reinforcement 


Build more miles 
of better roads 


in less time and 
with less labor 


by using 


‘TRUSCON WIRE MESH 
in Flat Sheets 


and 
TRUSCON CONTRACTION JOINT P 


Truscon Highway Pro ducts 


TRUSCON STEEL CO., YOUNGSTOWN, OHIO 
WAREHOUSES AND SALES OFFICES IN PRINCIPAL CITIES 
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The only ptpe with the 100% joint 


When you install a Lock-Bar Steel Pipe Line—you 
know you have put in the minimum amount of steel 
with the maximum amount of safety, efficiency, capa- 
city and durability—and that only begins to tell the 
story! 


Executives—Write for “Handbook on Pipe” 


EAST JERSEY PIPE COMPANY 


7 DEY STREET 


NEW YORK CITY 






























Fig. 12 
Scarfed 
**Lock-Bar” 















Fig. 11 
Applying 








Fig. 13 
Assembling 
Halves 
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The “Lock-Bars” 
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; ‘= Note the Slitted Brass Collars 
; These collars open under excessive pressure 
caused by frost allowing top and bottom casings 
to part without damaging the meter in any way. 
After freezing, the slitted collars can be reclosed 
and the meter bolted anew. 
; WHY TAKE CHANCES? 
i Every meter damaged by frost means interrupted 
service, loss of time in repairs and cost of new 
: parts. 
¢ LAMEPERT FROST PROOF METERS 
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UNION 
WATER METER 
inc. CO 1868. 








J —NILO 
COMPOUND METER 











WORCESTER 
MASS. 




















FOR ALL FLOWS | 


Combines the efficiency and accuracy of the Nilo Velocity Meter 

for large volumes of water and the King Disc Meter for small 

streams by means of a double differential controlling or com- 

pounding valve of the vertical type. 

Three separate and complete units which may be used individ- 

ually if desired. 

Working parts of each assembled in a single unit, readily acces- 

sible for inspection without disturbing pipe connections. 
Catalogue P 52. 


Makers of Approved Water Works Specialties Since 1868 


UNION WATER METER CO. 


INCORPORATED 1868 


WORCESTER, MASS. 





UNION 
WATER METER 











UNION 
WATER METER 
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WATER METERS 


For all services requiring the measurement of large flows and 
where there is a possibility of small draughts of water, the 
KEYSTONE COMPOUND Water Meter is unsurpassed. 






















5 a —— fie | 












Also manufacturers of Arctic and Keystone meters for domes- 
tic service and Eureka Meters for large and rapidly flowing 
volumes of water. 


Advise us your requirements and we will recommend the size 
meter. for’ your serivce, and give: your--orders out: prompt 


attention. 





PITTSBURGH METER COMPANY 


General Offices and Works - East Pittsburgh, Pa. 


NEW YORK—50 Church St. 
CHICAGO—5 So. Wabash Ave. 
KANSAS. CITY—Mutual Bldg. 


—Sales Offices— 












COLUMBIA, S. C.—1433 Main St. 
SEATTLE—802 Madison St. 
LOS ANGELES—DUnion Bank Bldg. 
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(a) | “WATCH DOG WATER METERS || 


ACCURATE 
DURABLE 


DEPENDABLE ; fon Disc, 
Current and 
Compound Types 








More than 700,000 


in Service 


CATALOG SENT ON REQUEST 
































GAMON METER COMPANY>||§ 


280-294 SOUTH STREET 






































Chemicals 
for Water Purification 


We manufacture the highest grades of 


Sulphate of Alumina 
Chloride of Lime 


Liquid Chlorine 


Pennsylvania Salt Manufacturing Company 


WIDENER BLDG. PHILADELPHIA, PA. 
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Badger Compound Meter. 
Face of housing removed. 











A Meter that can be depended 
upon for correct measurement 








for every service 


Accuracy, Capacity and low Maintenance are characteristics of Badger Meters. 
Everything has been done to provide the proper materials for Badger Meters to in- 
sure long life and accurate registration at a reasonable price. These materials, with 
excellence of workmanship, insure satisfaction to all users. The Badger Compound 
d Meter, illustrated here, is an example of the high efficiency of all Badger Meters. It 
4 is positive and accurate on all streams ranging from the smallest leak up to the fullest 
capacity of the pipe. 


Special bulletins of each type sent on request 


BADGER METER MFG. COMPANY 
FACTORY AT MILWAUKEE, WIS. 


Sa : ; ; CHICAGO, ILL. KANSAS CITY. MO. BROOKLYN, N, Y. DENVER, COLO. 
Sales and service off ices. 111 W. Weshington St. 414 Interstate Bldg. 32 Court St. 1621-39 Fifteenth St. 
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WATER PIPE—GAS PIPE 


NATIONAL Pipe is Made Right—On New 
Equipment—By Use of Special Cores. 


NATIONAL Pipe has Smoothest Inside 
Finish—Easiest to Work. 


PROMPT SHIPMENTS 


National Cast Iron Pipe Co. 
BIRMINGHAM, ALA. 


SALES OFFICES: 
(Write Nearest Office for Prices) 


NATIONAL CAST IRON PIPE CO., NATIONAL CAST IRON PIPE CO., 
Peoples Gas Building, Chicago, Commerce Trust Bldg., Kansas City, Mo. 

















One Billion 
GALLONS 


The total daily capacity of municipal 
filtration plants installed by us. 


500 Communities Supplied 
The Dry Feed machine illustrated is the most approved 


method of feeding chemicals in the science of water 
treatment. Overcomes the necessity for solution tanks. 


The most perfect method of feeding chemicals in dry 
or powdered form, 


NOT AN EXPERIMENT but a PROVEN 
SUCCESS 


Send for bulletin 22-2 


The New York Continental city | 
Jewell Filtration Company The ORIGINA 


wt “Sa sat DRY FEED MACHINE 
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Incrusted 
Mains 















The National Method brings your pipes back 
to their original clean, smooth condition 


The National method quickly removes all incrusta- 
tions, tubercutations and mud, in a minimum of time 
and at very little expense. Hundreds of cities through- 
out the United States have removed obstructions and 
actually increased the pressure of water in many miles 
of mains by the National Method. 


It is far cheaper to clean your mains than to lay new 
parallel lines or purchase additional pumping equip- 
ment. 





We will be glad to send you complete information 
covering just what we have done for other cities—so 
you can easily see what we can do for you. 


Ask for booklet “The Cleaning of Water Mains” 


NATIONAL WATER MAIN CLEANING CO. 


54 Church Street New York, N. Y. 








12 


PUBLIC WORKS Vo.-53, No, 

















RUST ONLY PROTECTS IT 


In cast iron rust never penetrates below the surface; the first layer of oxide which 
it forms acts as a protection, effectively preventing further corrosion. Should the 
tar coating placed on all water pipe become destroyed, the metal will, in this way, 


form its own coating. 
For this reason cast iron endures under exacting conditions. The history of casi 
iron pipe, and it goes back for centuries, has not been long enough to establish a 
limit. 
Address Publicity Department, Burlington, for booklets on 
_ Pipe for aye Gas, Culverts, Fire Protection. Fittings, Standard or Special. 
‘Municipal Castings to Engineers’ Designs. 


i 


Uo Sintes Cast Iron Pipe & Foundry Co. 


General Office: Burlington, New Jersey 
SALES OFFICES: 


Philadelphia: 1421 Chestnut St. Chicago: 122 S. Michigan Blvd. Minneapolis: Plymouth Bldg. 
Pittsburgh: Henry W. Oliver Bldg. St. Louis: Security Bldg. Cleveland: 1150 E. 26th St. 
New York: 71 Broadway Birmingham: 1002 American Trust Bldg. Buffalo: 957 E. Ferry St. 
San Francisco: Monadnock Bldg. Dallas: Scollard Bldg. Cincinnati: Dixie Terminal Bldg. 


Kansas City: Interstate Bldg. 


= 
—= 
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Sinest pew “Chat Moat 


PAYS FOR ITSELF 


Before you spend good money 
for standby or emergency serv- 
ice, calculate the cost of main- 
taining a steam reserve plant— 


and 40 lbs. of steam, or the 4-Cylinder 100 H.P. STERLING direct connected by 


price of an oil engine and the Goldie & McCulloch to Rees Roturbo patent pres- 
: : sure chamber pump; capacity 800 Imp. gals. per 
interest on the investment and minute against 185 ft. head at 1450 R.P.M. installed 


compare it with a STERLING. at waterworks pumping station, Tilbury, Ont. 





STERLING ENGINE C0., Department C-5, BUFFALO, N. Y. 


40 to 300 H. P. at 1200-1500 R. P. M. 
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HYDRAULIC and SANITARY 
~ EQUIPMENT 


FOR MUNICIPAL WATERWORKS, SEWAGE 
SYSTEMS, IRRIGATION PROJECTS and DRYDOCKS 








Sanitation-Geiger Gates, Valves and Control Apparatus 
D’Olier Automatic Pumping Machinery and Ejectors 
Sanitation-Geiger Water Screens 
Larner-Johnson Valves 


THE SANITATION CORPORATION 





Engineers and Manufacturers 


165 BROADWAY NEW YORK CITY 

















14 PUBLIC WORKS 





Vor. 53, No.7 

















MATHEWS 
FIRE 
HYDRANTS 


The recognized 
standard 
for over 
50 years 


Frost-Proof 
Positively Automatically Drained 
Always Dependable 


GATE VALVES 


FOR ALL PURPOSES 


CAST IRON PIPE 


AND FITTINGS 


“REDUCED” FITTINGS 


Write for Catalog and Prices 


R. D. WOOD & CO. 


Philadelphia, Pa. 
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AURORA 
PUMPS 











Embody Correct Principles 
of Construction 


OTE the strong construction and com- 
N pactness of.these pumps. Small in 

size, but a giant for work. Operate 
at minimum expense. Aurora Pumps em- 
body all recent improvements made in pump 
designing. Every pump is thoroughly tested 
in our Hydraulic Laboratory before shipping. 
Our service only begins when you install our 
pumps. We stand back of every pump we 
make and give you the strongest guarantee. 
Send us full information as to your require- 
ments. We will make a recommendation and 
furnish estimates. We make a pump for every 
need. 





Look over some of our types 
Write for descriptive catalogue 


AURORA PUMP & MANUFACTURING (9. 
AURORA, ILL. 
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CLARK— me 


Meter Boxes 


Afford thorough protection from street 
traffic, frost and unauthorized persons. 
Thirty-two years of actual service and 
its use by thousands of water depart- 
ments is evidence of its merits. The uni- 
versal adoption of the Clark system en- 
ables you to have a uniform and system- 
atic installation for all meters placed, re- 
gardless of kind or size, and whether in 
lawn, sidewalk or pavement. A-B-28 Conlbbaaition 


The Clark System cares for the 
large meters as well as small ones 


> 
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Look over our list of 
Water Works Specialties. 
Check off Bulletin you 


wish. 


Meter Boxes—Southern (A) 

Meter Boxes—Northern (AA) 

Meter Testing Machines—6 Models (B) 

Testing Instruments (C) 

Service Boxes—Valve Boxes 

Valve Housings—Pipe Pushers 

Bubbler Fountains, etc. (D) 

Pumps—Deep Well—Centrifugal 

Underwriters—Electric Motors (E) 

Municipal and Miscellaneous Castings 
(F) 

Water Meters— Venturi Meters — Jet 
Meters, etc. (G) 


Fire Hydrants and Valves—Sluice 
Gates—Air Valves—Yard Hydrants— 
Showing Clark Meter Boxes in Concrete Walk—From Actual Photograph . Brass Goods, etc. (H) 


H. W. CLARK CO. 


EVERYTHING FOR THE WATER WORKS AND MUNICIPALITY 
1508 Broadway, MATTOON, ILLINOIS, U. S. A. 








Ae 





New York Memphis Salt Lake City San Francisco Buffalo Chicago 
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It Carries More Water for Its 
Diameter Than Any Iron Pipe 


WYCKOFF WOOD PIPE is not impaired by the effects of 
electrolysis acid fumes or corrosion. It is light, strong and 
very durable. Lengths, 6 feet to 12 feet long. Size for size, 
it carries 14 per cent. more water than iron pipe. Costs less 
for transportation because it is lighter and easier to handle. 


May we send Catalog giving fullest details? 


A. WYCKOFF & SON COMPANY, Elmira, N. Y. 


H. H. White . 1503 Fourth Natl’ Bank Bldg., Atlanta, Ga. 
Johnson-Peters - Pittsburgh Terminal Warehouse, 
Pittsburgh, Pa 551 West 14th Place, Chicago, 
































SLUICE GATES 


SHEAR, FLAP, PLUG DRAIN 


AND 


BUTTERFLY VALVES 


FLEXIBLE JOINTS 


COLDWELL-WILCOX CO. 


Box 574 Newburgh, N. Y. 











davtcwe eyere).¢ 


on the 


UNA-FLOW 
STEAM 
ENGINE 


Second English Edstion 


By 
Prof. J. Stumpf 
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postage 
prepaid 
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DESIGN 



































DAYTON-DOWD 


CENTRIFUGAL 


7] Built for Continuous 
Economical Service 


‘ 
Investigate ! 
DAYTON-DOWD CO. 
357 York St. 


| QUINCY, ILLINOIS 
Offices in Principal Cities 


PUMPS 




















South BendFoundryCo. 


SOUTH BEND, INDIANA 


All Kinds of 


Gray Iron Castings 
Patent Chilled 


Manhole Covers 


WRITE FOR CATALOG Made in 250, 300, 350 and 400, 
AND PRICES 470, 490 Ibs. Weights 


Adjustable Curb Inlet 

















Write Now about your power 
problems to his own agent and 
engineers. 


STUMPF UNA-FLOW ENGINE CO., Inc. 
206 E. Genesee Street 


SYRACUSE NEW YORK 


EMERSON PUMPS 


ON EVERY 
CONTRACT 


The Emerson Steam 
Vacuum Pump is prac- 
tically indestructible, is 
entirely self-contained, 
and has no working 
parts exposed or in 
sight. No foundation 
is required. Outside 
belting, shafting, or en- 
gine; self-priming and 
so simple that skilled 
attention is unneces- 
sary. Ability to handle 
solid matter and en- 
trained air without 
stopping, permits their 
use on work where 
other pumps are hope- 
lessly inadequate. They 
will operate in any po- 
sition. Requires no ex- 
haust pipe. Steam 
consumption is low. 
Takes but little space 
in shaft. 


Catalogue on request. 


EMERSON PUMP wd VALVE CO, 


ALEXANDRIA. VA, 
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Sand & Stone | — be 
Dryers 


Portable 
Kettles 


Asphalt 
Street Tools 








Brick Testing 
Rattlers 


Gravel Pumps 
etc. 


HETHERINGTON & BERNER 


INDIANAPOLIS, IND. 























Dra wing & E-™ 
Tracing f / apers 


of Pre-War Quality 
for all purposes 














We have arranged with 
leading foreign mill for 
output of highest qual- 


t Your order for a 100-Ib. cylin-. ‘ 3 s 
der of CHLORINE will be exe- ity paper for drawing, 
cuted with the same care and *.\N@ a <e 
promptness as that of a larger “\\\\ tracing, and water col- 
quantity. 


By the same token and by reason ot 
our facilities, we are able to dispatch ‘ 
a tank car with that same precision , ‘ 

Sample book on 


and exactitude. ° 
> request 


' Electro Bleaching Gas Co. 


PIONEER MANUFACTURERS ¢/LIQUID CHLORINE | | 
rc) Plant: NIAGARA FALLS.NY 
Mair obice East 418 SueeiNew York Chicago ofice 11S0 LaSalle, Hi F WEB ER C O 
. 


B . St. Louis Philadelphia Baltimore 


ors. 
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For State Highways 


In drawing into a closer relation- 
ship the numerous divisions of the 
State, down to the smallest ham- 
lets— 


Aiding in the development of 
towns, cities and counties— 


Promoting a strong, ardent State 
spirit— 


And creating an irresistible attrac- 
tion for the tourist— 


An adequate, well - constructed 
highway system is an asset of in- 
estimable value to the State. 


TEXACO ASPHALT PAVE- 
MENTS have been laid on many 
miles of State Highway through- 
out the country and because of 
their durable, resilient, waterproof, 
traffic-proof qualities they are a 
source of great satisfaction and 
pride to the engineers responsible 
for their selection and construc- 








tion. 
a Aaphgitis Cogesete on a oe 
tat t . in uncombe . e ‘ ° 
a Write for literature describing 


how the various types of TEXACO 
ASPHALT PAVEMENTS on 
State Highways are constructed. 


TEXACO ASPHALT 
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THE TEXAS COMPANY 


Asphalt Sales Department 
17 Battery Place, New York City 








New York Jacksonville Chicago Houston 
Philadelphia Atlanta Cleveland Dallas 
Richmond New Orleans Oklahoma City Minneapolis 
Boston Memphis Kansas City 
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Constructing Scituate Reservoir 





Construction of a dam and dike nearly one and a third miles in combined 


length to furnish improved water supply for Providence, R. I. 


Contractor’s 


modernly equipped camp. Steamshovel work, complicated by quicksand and 


boulders. 


Traveling cableway for deepest excavation. 





The water supply for the City of Providence, 
Rhode Island, which since December 1, 1871, has 
been taken from the Pawtuxet River at a point 
ten feet above mean high tide, requires an amount 
considerably greater than the normal dry weather 
flow of that stream. Moreover, the stream here is 
highly polluted and for some years the water has 
been filtered. In order to obtain a less polluted 
water, abundant storage and a gravity supply, the 
Scituate Reservoir is being built. It will be formed 
by the construction of an earth dam and dike 
across the valley of the north branch of the Paw- 





tuxet River, two miles north of Hope, R. L., and 
about 10 miles from the City Hall of Providence. 
GENERAL DESCRIPTION 

The reservoir will have a capacity of about 36.- 
900,000,000 gallons. It will deliver water by grav- 
ity to an elevation at least 50 feet higher than that 
of the present distributing reservoir, or 232 feet 
above tide water. A new filter plant will be built 
and a seven-mile aqueduct which will have a capacity 
of 85,000,000 gallons daily (nearly four times the 
average consumption in 1921) will connect with 
the existing pipe system of the city. 











CORE TRENCH, SHOWING ROCK SURFACE, CONCRETE BLANKET AND CUT-OFF WALLS AND STARTING OF 


IMPERVIOUS CORE. 
137 
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PLAN AND PROFILE OF MAIN DAM AND DIKE. CORE BORINGS 


INTO ROCK AND SURFACE OF ROCK SHOWN 


ON PROFILE OF DAM. 


The new reservoir will have a drainage area of 
92.8 square miles, a water surface of 3,600 acres, 
an average depth of water of 32 feet, a flow line 
elevation 284 feet above high water in Providence 
Harbor, and a length of flow line of 38 miles. It 
will involve the construction of 26 miles of new 
highways and the abandonment of 34.7 miles of old 
roads. It will contain 28 islands and will submerge 
a number of small cemetery sites, which contained 
about 1,480 graves the remains from which have 
been transferred to a new cemetery. In the con- 


demned area there are 375 dwelling houses, 7 school 
houses, 6 churches, 6 cotton mills, and many other 


buildings. 








SECTION OF DAM AT STA. 18 + 00. 


THE MAIN DAM 


The main dam will be 3,200 feet long on top, 640 
feet in maximum width at the base and 100 feet 
high above the valley, below which the foundation 
will be carried down to solid rock at a maximum 
depth of about 80 feet below the old stream bed. 
The thickness of the dam at flow line will be 118 
feet; the width at the top, 13 feet above flow line, 


will be 37 feet. The cubical coatents of the dam, 
including refilling below the surface of the ground, 
will be about 2,500,000 cubic yards. There wiil be 
a spillway with a clear length of 413 feet and a 
spillway channel to the river below the dam about 
1,800 feet long. 

THE DIKE 

The dam will be supplemented by an earth dike 
about 4,000 feet long, 33 feet in maximum height 
and 15 feet in average height, which will be con- 
structed substantially like the dam, and will contain 
about 200,000 cubic yards of material. The water- 
tightness of the dam will be secured by a central 
core 77 feet in maximum thickness, composed of 

selected soil stripped from 
the reservoir basin and 
thoroughly compacted in 
6-inch layers by heavy 
steam rollers. The up- 
stream face of the dam will 
be protected against wave 
action by heavy riprap and 
the downstream face will be 
covered with top soil and 
grassed. 

The work is being done under the direction of « 
Water Supply Board having seven members, of 
whom B. Thomas Potter is chairman. Samuel N. 
Grammont is secretary for the board, Frank E. 
Winsor is chief engineer, J. Waldo Smith is con- 
sulting engineer, William W. Peabody is deputy 
chief engineer in charge of Dam and Aqueduct Di- 
vision, Frank E. Waterman is division engineer in 

















SECTION OF MAIN DAM AT STA. 
29 + 00. 











SHOWING UP-STREAM 

AND DOWN-STREAM 

COFFERDAMS AND 
CUT-OFF WALL. 
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charge of Reservoir Division, and Francis B. Marsh 
is designing engineer. 
PRELIMINARY WORK 

Up to July 1, 15 major and 5 minor contracts, 
ranging from about $610 to $3,500,000, had been 
awarded to different contractors for boring, stream 
control work, roads, regulating dam, bridges, dwell- 
ing and office, and for the construction of the main 
dam and dike and subsidiary works at Kent. The 
last named contract was awarded on May 12, 1921, 
to Winston & Company, Inc., for the sum of $3,499,- 
925. About four and one-half years is allowed for 
the execution of this contract, which, according to 
contract requirements, must be completed in No- 
vember, 1925. Work was commenced on May 21, 
1921, and on August 10, 1922, about 27% per cent 
of the estimated total value of the work had been 
performed. 

A diversion channel for the Pawtuxet River, to 
detour the flow around the site of the deep excava- 
tion, was constructed under previous «™ttracts. This 
consists of a canal about 600 feet long, about 30 
feet wide at water level, with a depth of water of 
about 5 feet, delivering to a horse-shoe type of con- 
crete conduit 21 feet 4 inches high and 25 feet wide, 
inside dimensions, and about 500 feet long. It was 
necessary to line the canal with concrete for its 
entire length on account of the extreme permeability 
of the soil, which was demonstrated later by the 
fact that when the water rose above this lining, it 
seeped through the earth into the main excavation, 
a distance of from 200 to 700 feet, considerably aug- 
menting the normal seepage. 

The contractor started, in June, 1921, the con- 
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struction of a standard gauge spur line about two 
miles long to connect the dam site with the New 
York, New Haven & Hartford Railroad at Jack- 


son, R. I. This involved about 50,000 yards of 
grading, mostly earth, and the construction of a 
trestle bridge 500 feet long across the Pawtuxet 
River. Over this spur has been delivered ail the 
heavy plant and most of the supplies required. 

The railroad was completed in about three months 
and has been equipped with a 54-ton 6-wheel loco- 
motive, seven 34-foot flat cars and one 12-foot flat 
car. 

EMPLOYEES’ CAMP 

The location of the contractor’s camp is down- 
stream from the dam in a broad, rolling field: of 
fairly high elevation overlying sand and gravel 
strata, affording excellent drainage. The houses 
have 3, 4 and 5 rooms, are built of wood and cov- 
ered with building paper. The camp is laid out in 
streets radiating from the office building, which 
occupies a prominent elevation from which every 
house and street in the camp can be viewed. The 
camp is divided into sections for the foremen, resi- 
dent families, Negroes, Italians and other nation- 








alities. Many of the Italian families keep boarders. 
The census of the camp taken July 1, 1922, 
showed : 
White Colored Total 
0 ee eee 197 35 232 
PE OSs cise cue 42 0 42 
CN Care obs caceees 52 0 52 
291 35 326 


In addition to these, there are 109 white males 

















EXCAVATING DEEPEST PART OF CORE TRENCH, SHOWING CONSTRUCTION 
WITH SWITCHBACKS. 
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DELIVERING SAND AND GRAVEL BY TRAIN INTO’ 
COFFERDADM. 


who work on the job but who live in the nearby 
towns. 

The camp sanitation is taken care of by the in- 
stallation of the Kaustine system, by which the 
sewage is treated chemically in large iron tanks by 
a solution of caustic soda. The drainage from sinks 
and wash water runs directly into cesspools ex- 
cavated in the gravel or sand. 

The commissary is centrally located, near the 
office building, and is prepared to furnish the 
employees everything in the way of groceries, 
provisions, meats, house furnishings, clothing, 
etc. The employees patronize this store at their 
own volition, as they are under no obligation to 
trade there if they do not so desire. 

The camp is electrically lighted, there being 
street lights located on poles in the different 
areas. Most of the houses are electrically il- 
lumined. Electricity is paid for by the users, 
but the company furnishes fuel (coal and wood) 
throughout the camp, which is included in the 
rent paid for the cottages. 

There is a modern and completely equipped 
hospital located in the camp area, containing one 
ward with four beds, one with two beds, a “pest” 
room, kitchenette for the preparation of diets, 
an operating room, nurses’ living quarters, and 
general office and waiting room. This hospital 
is prepared to handle at any time any case that 
is brought to it for attention, as there is a resi- 
dent camp physician and surgeon and a gradu- 
ate nurse available at all hours of the day and 
night. To partially cover the cost of this de- 
partment, the employees pay the nominal fee of 
25 cents each per week. 

The camp is equipped with a laundry, a barber 
shop, tailor shop, and shoemaker’s shop. All the 
buildings are located at a distance from each 
other sufficient to reduce the fire hazard to a 
minimum, and in addition to this precaution there 
are water line and fire hydrants so located that 
it is possible to run at least two lines of hose, 
not over 500 feet long, to any point in the area. 
This water line is provided with a direct connec- 
tion to a large supply tank, and in case of fire 
the domestic supply tank is by-passed and the 
water has a good pressure derived from the 
larger tank. 

Ice is furnished to the employees living in the 
camp from three ice houses stocked with ice cut 
by the company on a lake in the reservoir basin. 

Supplies for the camp commissary and board- 
ing houses are secured by a company truck which 








goes to Providence every day, a distance of about 
15 miles. A large part of the small materials and 
supplies for the work are secured in the same 
manner, thereby reducing the amount of parts 
and supplies that it is necessary to keep on hand 
in the storehouse. 
COFFERDAMS 

Before beginning work on the dam itself, cof- 
ferdams were built both above and below the 
dam site, the latter being necessitated by the 
backwater from the mills lower down. These 
cofferdams are small earth embankments con- 
taining about 120,000 yards which was taken 
from the first material excavated from the dam 














DRAGLINE EXCAVATING SUMP. 


foundation, and was so selected and placed as to 
form an acceptable, integral part of the finished 
dam. The up-stream cofferdam is 50 feet wide 
on top, the down-stream cofferdam is 25 feet 
wide on top, and the respective maximum heights 
are 35 and 15 feet, with slopes of 2:1 on the out- 
side. The loam was stripped from the surface of 
the ground before building the cofferdam. 
PRINCIPAL OPERATIONS 

On July 25, 1921, a No. 20 Marion steam shovel 
commenced excavation for the soil core and on 
August 5 a second No. 20 Marion steam shovel 
was installed on the same work. On September 
13 a No. 70 Bucyrus steam shovel was installed 
and on October 17 a second of the same make 
and size. Stripping of the top soil of the spill- 
way channel was commenced October 31 by a 
steam shovel, the soil being placed in a storage 
pile for use in the core construction. 

During 1921 there was an average force of 247 
men and up to December 17 the principal items 
accomplished, amounting to about $380,000, were 
clearing 55.4 acres; grubbing 2.3 acres ; removing 
22,600 cubic yards ‘of soil; excavation ‘above ele- 
vation 195, 81,600 yards; between the elevations 
195 and 160, 94,600 yards of earth and 4,400 
yards of rock; impervious embankment, 6,260 
cubic yards; pervious embankment above eleva- 
tion 195, 152,500 cubic yards. 

EXCAVATING FOR DAM 

The main dam and dike construction is essen- 
tially a steam shovel job. The excavation of the 
pit was a serious hazard for most of the com- 
petitive bidders, the soil being sand and grave! 
with large patches of quicksand and heavy ce- 
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posits of large boulders. A maximum depth of 
excavation of 80 feet to the very irregular sur- 
face of granite gneiss formation was required 
A careful preliminary study of the situation con- 
vinced the contractor that the key to the problem 
lay in the proper sequence and methods of exca- 
vation, which eventually developed into a system 
of flank encroachments on the earth. At first 
it was proposed to provide preliminary drainage 
through a progressive series of deep sumps, but 
the nature of the ground was such that the water 
did not flow freely in all cases, and the plan was 
rendered especially difficult by the quicksand 
beds, of great volume and up to 50 feet in depth. 

Early in the operations, a sump was sheeted 
down to a depth of 25 feet, encountering a large 
quicksand deposit which gave considerable trou- 
ble. A pipe was sunk 10 feet and when it was 
pulled out, the water followed and boiled out of 
the hole. Efforts were made for a few days to 
sink this sump, but the boiling of the quicksand 
nearly to the top of the pit convinced the con- 
tractor that the plan was not feasible, and there- 
after the main drainage was effected by the steam 
shovel cuts themselves, working to a drainage 
grade. o 

Two 70-ton Bucyrus shovels were installed, 
beginning at the west end of the pit, the extreme 
surface dimensions of which were about 1,000 
feet east and west and 130 to 300 feet north and 
south. The shovels began-at the extreme outer 
edge, working down to their normal lift of 11 
feet and proceeding upon opposite sides of the 
pit, approximately parallel to the longitudinal 
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axis. They moved at a very slight up-grade suf- 
ficient to provide drainage back to the starting 
point, which was effected through a narrow 
ditch, 3 to 4 feet wide, shoveled out by hand at 
one side of the cut. Arriving at the end of the 
pit, the shovel was moved back to the starting 
point and made another cut alongside, and so on, 
until the two shovels met in the center of the pit; 
after which an outside cut was again carried 
down to a new lower working level and the op- 
erations repeated many times until the excava- 
tion was completed. 

Excavated material was loaded by the shovels 
into 4-yard dump cars on a 36-inch gauge service 
track and hauled out of the pit on a causeway 
having a grade eventually varying from 4 to 8 
per cent maximum. Most of this material was 
placed in the permanent embankments. The total 
excavation amounted to about 350,000 yards, of 
which as much as 10,000 yards was boulders of 
a half-yard or more, one having been encoun- 
tered that measured 63 cubic yards. All of these 
boulders were paid for as rock excavation under 
the terms of the contract. When the quicksand 
was encountered, the shovels were able to work 
over it on a bridge of slabs from the contractor’s 
sawmill. The slopes through the quicksand gave 
some trouble but were controlled by careful op- 
eration and a liberal use of gravel and boulder 
blankets to hold the face. 

After the grade of the service track became too 
steep for profitable operation, the small remain- 
der of the material excavated from the pit and 
the cleanings of the rock surface were handled 
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in 4-yard skips operated by an 800-foot Lidger- 
wood traveling cableway, moving on tracks 500 
feet long parallel to the axis of the dam. This 
provided for the very convenient handling of 
rock, pumping plant, etc., and was found to be 
adequate, although provision had been made for 
two cableways. The cableway and the train 
service suffice for handling most of the material 
and are supplemented at present by three guyed 
derricks: one in the pit, one adjacent to it and 
one in the screening pit—all equipped with 7 x 10- 
inch American Hoist and Derrick Company’s 
hoisting engines. 

The drainage from the shovel cuts was led to 
a series of open sumps, five in all, only two or 
three of which were operated simultaneously. 
These sumps were most advantageously made 
by the use of two Bucyrus 30-B crawler trac- 
tion draglines, which opened pits usually 40 to 
50 feet in diameter and 10 or 12 feet in depth, 
the bucket working satisfactorily to the bottom 
of the pit under the surface of the water. When 
not engaged in sump work, the draglines were 
found extremely convenient for cleaning up after 
the shovels, for shifting the service track in un- 
broken lengths from one shovel to the other, and 
for various other services which they could per- 
form with their 40-foot booms equipped with 
34-yard Page buckets. 

These draglines excavated with an efficiency 
probably 60 per cent that of a steam shovel with 
the same size bucket. When used on straight 
excavation, they handled about 600 yards in 10 
hours each. Under the difficult conditions en- 
countered, each 70-ton shovel handled about 1,000 
yards per day of 10 hours, and the monthly ex- 
cavation in the big pit varied from 20,000 to 
37,000 yards. Of course, on short cuts, consid- 
erable time was consumed in moving the shovels 
back and in changing the grade and track. 

There was a large flow of clear, cold water 
into the excavation, which increased gradually 
with the depth and was intercepted at the various 
sumps and removed from them by the use of 
six No. 6 D. S. Volute Cameron centrifugal pumps 
with 8-inch suction, 6-inch discharge and a maxi- 
mum lift of 90 feet. These pumps were operated 
by electricity purchased from the Narragansett 
Electric Lighting Company. A _ small steam 
pump, located in the pit, delivered a large flow 
of pure, cold water running out of the gravel 
strata, through a 4-inch pipe under 120 foot head 
to a stand pipe of 13,000 gallons capacity, which 
furnished water for the camp. The supply for 
the boilers and mechanical purposes was pumped 
direct from the river by a No. 6 D. S. Volute 
centrifugal pump, electrically driven, which de- 
livered against a head of 150 feet to a 50,000 
gallon wood tank which supplied the work 
through two 6-inch lines, one on each side of the 
dam. The average amount of water pumped 
from the pit amounted to about 4,000,000 gallons 
daily. 

DRESSING AND GROUTING BOTTOM 

After the irregular rock bottom in the pit had 
been exposed, it was cleaned up by hand, care- 
fully washed down, barred and wedged to remove 
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loose or decayed rock, and the open seams and 
big pockets were filled with concrete. A double 
row of staggered grout holes about 20 feet dee; 
were drilled for the entire length of the dam. 
These holes started at 254 inches, were reduced 
in 2-foot sections to 1% inches at the bottom. 
and were made with Ingersoll-Rand No. 3% and 
No. 4 drills, operated by steam. 

The rock .was so hard that it was necessary 
in extreme cases to use as many as eight steels 
in each 2-foot section, and the average time for 
making a 20-foot hole was about 10 hours. Two- 
inch pipes were caulked into these holes and the 
projecting tops capped, to serve. later on for 
grouting under 10 to 20 pounds pressure, which 
it is believed will thoroughly close the numetous 
seams in the rock. After the principal irregulari- 
ties of the bottom had been concreted, low cut- 
off or core walls of concrete were built on the 
surface parallel to the axis of the dam. They 
were not more than 3 feet high and about 18 
inches wide, serving chiefly to intercept any con- 
tinuous flow of water through the earth embank- 
ment that might tend to occur. 


EMBANKMENT 


The main dam contains a core of soil rolled 
in 6-inch layers estimated to contain about 
600,000 yards of selected top soil and subsoil, 
stripped from the reservoir basin. The remain- 
ing 2,000,000 yards in this embankment is of 
miscellaneous materials, including sand, gravel 
and boulders, wet down. The large amount of 
core material of special quality is stripped by 
steam shovel from 300 acres or more of the 
reservoir area, selected as near as possible to the 
dam. These shovels, all of which have crawler 
tractions, move freely over the irregular surface 
and excavate to a depth of from 8 to 36 inches, 
delivering at first to a spoil bank adjacent to the 
track system. 

Outside of casting distance, the shovels deliver 
to bottom-dump 2-yard Eagle wagons which are 
hauled a distance of 200 or 300 feet by mule teams 
and build the spoil banks to an average height 
of 10 feet. These banks are generally located in 
pairs, with a 36-inch gauge track between them, 
providing for the loading of the soil by a steam 
shovel to trains that will convey the soil to the 
dam when building the core. Although this 
method involves double handling of the earth, 
it is so simple and so completely avoids delay, 
that it is considered satisfactory and economical. 
The material for the outer part of the embank- 
ment will be excavated by steam shovels in bor- 
row pits and delivered directly to the embank- 
ment. No stripping of the reservoir will be done 
beyond that necessary to secure material for the 
soil core. 

CHANNEL, SPILLWAY AND BRIDGE 


The spillway channel, about 1,800 feet long 
and 30 feet wide at the bottom, involves an 
excavation of about 125,000 yards of earth and 
20,000 yards of rock. The maximum depth of the 
cut is 30 feet, which will be generally steam 
shovel work with some blasting. Channel exca 
vation will be carried on-only as the materia! 
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can be simultaneously placed in the embankment, 
thus avoiding rehandling. 

The spillway is a concrete structure 413 feet 
in clear length, about 18 feet high at maximum 
section and is founded partly on solid rock and 
partly on earth. From it a channel 1,800 feet 
long will carry the water back into the Paw- 
tuxet river. 

Another principal unit of construction is the 
highway bridge across a small arm of the reser- 
voir at the spillway. This consists of three re- 
inforced concrete arches, the end arches having 
a 55-ft. span and the center one a 50-ft. span. 
The centering consists of timber falsework rest- 
ing on mud sills. The bridge is being built under 
a sub-contract by the Briggs Engineering & 
Construction Company of Providence. 

PLANT 


The contractors have installed a large and 
costly plant for the execution of the work with 
rapidity and efficiency. It includes 2.35 miles of 
standard gauge track, 15,000 feet of narrow 
gauge, 10 steam shovels, 4 steam rollers, 6 elec- 
tric centrifugal pumps, 12 steam pumps, 2 boil- 
ers, 10 gasoline and hand pumps, 12 drills, 4 der- 
ricks, 5 automobiles, 2 cableways, 2 concrete 
mixers, 1 grouting machine, a saw mill, air com- 
pressor, and miscellaneous equipment. The 
teams equipment includes 87 mules, 30 dump 
wagons, 11 dump carts, 3 road wagons, 6 wheel 
scrapers, stone boats, water wagons, etc. Also 2 
riding horses. There is a blacksmith shop for 
shoeing the stock and repairing wagons, and 
a machine and repair shop very completely 
equipped. The machine shop has been found of 
great service in that it almost wholly eliminates 
delays for the repair and maintenance of the 
plant, and with a small amount of spare parts 
kept in stock, insures the continuous service of 
steam shovels and other equipment. 

The coal bin is quite an important feature. 
The coal is delivered over the standard-gauge 
spur track in bottom-dump hopper cars direct to 
the dumping trestle, which is 30 feet above the 
ground, where the coal is dumped into bins. 

All machinery is operated by steam except the 
electric pumps, the saw mill and the machine 
shop. There is also a small portable air com- 
pressor plant to operate pneumatic tools and 
drills. The saw mill has a capacity of 10,000 
feet b. m. per day, and has been occupied in saw- 
ing up timber cut on the reservoir site, produc- 
ing rough timber for construction, standard and 
narrow-gauge ties, rough boards, etc., thus re- 
ducing materially the large cost of lumber for 
the camp and other purposes. 

Sand and gravel for concrete are brought in 
wagons and are handled by a derrick and clam- 
shell bucket to a gravity screen, which separates 
the sand, gravel and large boulders, delivering 
directly into 4-yard dump cars on a 36-inch gauge 
rack, 

The present force numbers about 340 men, of 
vhom the average number in the large pit is 
about 15 or 20, excluding the concreting gang. 
M. J. Look is general manager for the con- 


tractor. 
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The Wanaque Reservoir 


The Wanaque reservoir, as described in PUB- 
LIC WORKS for August 27, 1921, is being con- 
structed by the North Jersey Water Supply Com- 
mission to furnish a supply of water to Newark, 
N. J., and other municipalities in the northeast- 
ern part of that state. The contract on this work 
that has been progressing for several months 
past was for the core wall only of the dam, and 
that contract has now approached so near com- 
pletion that Contractor Gahagan is withdrawing 
his equipment and notified the commission on 
August 24 that by the end of that month more 
than $11,000 worth of equipment would have been 
removed; the reason for this notification being 
that the contract is being done on the percentage 
basis, the commission paying a rental for the 
equipment used. 

When the work was started it was proposed to 
construct a reservoir sufficient to guarantee a 
yield of 50,000,000 gallons per day. By raising 
the reservoir 24 feet higher, this quantity can be 
increased to 96,000,000 gallons, plus 12,000,000 
gallons per day which must be allowed to over- 
flow into the river daily to protect the riparian 
rights of the land owners lower down. 

The increase in capacity is being considered 
because of the probability that 39,000,000 gallons 
per day will be taken by the three cities of Pat- 
erson, Passaic and Clifton. Representatives of 
these cities last month came to a practical agree- 
ment with representatives of Newark, that the 
latter city would take the same amount, each 
with the privilege of selling to other communities 
such portion of its half as it might desire. It was 
also agreed that of the estimated cost of $16,- 
000,000, the three smaller cities would pay $6,- 
000,000, Newark would pay $7,000,000 because 
of the longer supply main required to reach that 
city, and the remaining $3,000,000 would be borne 
by other municipalities that may apply for a 
share in the 18,000,000 gallons remaining to be 
disposed of to other communities by the com- 
mission. 

Of the total cost the engineers estimated that 
the reservoir, including gate house, dike, high- 
way relocation, etc., would cost $10,120,000, and 
aqueduct (of concrete and steel pipe) would cost 
$5,880,000. 

Other North Jersey communities are consider- 
ing using the Wanaque supply, among these be- 
ing Kearny, the town council of which a few 
weeks ago directed and empowered the Mayor 
and Water Committee to negotiate with the 
North Jersey Commission for 10,000,000 gallons 
daily. 

Meantime the Lehigh Valley Railroad has won 
a chancery court suit to enjoin the development 
of the Wanaque watershed on the ground that 
the railroad, as lessee of the Morris Canal, would 
suffer serious injury because of diversion of water 
from the canal. It is said, however, that this 
decision of the chancery court will be appealed 


‘and that it will not result in any delay in the 


construction work. 
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Brownsville Avenue Reconstruction 


By Albert N. Dick 





Important thoroughfare re-aligned and re-graded, new retaining walls built 
and old ones strengthened. Roadway made ten feet wider on curves than on 
tangents. A quarter mile of 9.22 per cent. grade after-regrading 





The many hills upon which Pittsburgh, Penn., 
is built are the chief cause of a number of difficult 
engineering problems that are continually pre- 
senting themselves to the Department of Public 
Works of that city. Along the south bank of the 
Monongahela River the hills rise in precipitous 
bluffs, upon the crests of which are located im- 
portant residential sections interspersed with a 
number of small business centers. Stretching 
out for miles beyond this are a number of bor- 
oughs and townships which, though divided into 
numerous municipal corporations, form in effect 
one continuous city almost to the Allegheny 
county line. 

A large part of this territory, familiarly called 
the “South Hills,” lies immediately opposite the 
business section of the city, and the problem of 
accommodating the ever-increasing traffic be- 
tween the South Hills and the city is one of grow- 
ing difficulty. There are several streets leading 
from the South Hills to the business center, but 
Brownsville Avenue is probably the most im- 
portant among them owing to its central loca- 
tion. Its lower or western terminus is about 











BROWNSVILLE AVENUE, SHOWING OLD PAVE- 
MENT, TRACKS AND SLIDE OF HILLSIDE. 


600 feet east of the Smithfield Street bridge, 
and the eastern terminus, near the top of the 


‘ hill, is in a section of the city known as Allen- 


town, at Warrington Avenue which leads directly 
into West Liberty Boulevard, a fine new high- 
way running to the boroughs of Dormont, Mt. 
Lebanon, Castle Shannon, etc. The Smithfield 
Street bridge, only a block from the western ter- 
minus of Brownsville Avenue, leads directly into 
the business section of the city. The importance 
of the avenue as a means of travel is therefore 
apparent. 

Before the commencement of the present im- 
provement, Brownsville Avenue was_ poorly 
paved, with a narrow roadway, steep grades, bad 
curves and acute angles. It fell 400 feet in a 
length of 6,000 feet, with a maximum grade of 
10 per cent. and 21 angles. Stone walls were 
constructed along the greater portion of the 
slope or downhill side of the street to retain the 
fills, and at certain points there were retaining 
walls on the hill side to protect the street against 
slides. These old walls were constructed with a 
facing of quarry-face stone backed with rubble, 
all set in mortar. In a number of places they 
have bulged quite appreciatively from their 
original position. 

The original paving was cobblestone, which 
was laid 50 years ago. Some of this had later 
been removed and replaced with irregular block 
stone, and some with regular stone block paving. 

The abutting property was well built up on 
the slope side, and at intervals on the hill side 
also where the topography of the ground ad- 
mitted of the erection of buildings. 

Two lines of trolley tracks were laid some 
years ago on Brownsville Avenue by the Pitts- 
burgh Railway Company, but on the completion 





ABUTTING RESIDENCES AND OLD WALL. 
Note cracks in wall. 
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of the tunnel under Mt. Washington all but one 
line of cars was diverted to this outlet. Owing 
to the steep grade of the street, derail switches 
were installed at several points, requiring cars 
to stop on reaching a switch until the men op- 
erating them had closed the derail switch to 
permit it to proceed. In spite of the presence 
of these tracks and switches and the bad condi- 
tion of the pavement, traffic of all kinds and 
descriptions was quite heavy and 
the various civic bodies of the 
South Hills were continually 
making demands for the im- 
provement of the avenue. The 
north end of the new Liberty tun- 
nel is located not far from this 
street and it is expected that the 
traffic to the city through the tun- 
nels will use Brownsville Avenue 
at the completion of the tunnel, 
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until such time as the viaduct 
which will connect up the tunnel 
with the city shall have been com- 
pleted. 

Because of its increasing importance as a thor- 
oughfare, it was decided to improve Brownsville 
Avenue and surveys were made, cross sections 
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CROSS-SECTION OF STREET, OLD AND NEW CONSTRUCTION. 


and contours were taken and a general engineer- 
ing investigation made with a view to finding the 
most desirable location for the street conform- 
ing as far as practicable with the old lines yet 
eliminating some of the worst curves and angles, 
and giving a wider roadway. 

There were many dwellings along the line of 
the street, most of which were occupied by their 
owners, and because of the acute shortage of 
houses in the city as well as of the cost, it was 
deemed necessary to keep the destruction of 
these houses at a minimum. After an exhaustive 
study of all the proposed lines, a location was 
finally decided upon and the necessary legisla- 
tion enacted. 

The preliminaries leading up to this point were 
very tedious and occupied a great deal of time. 
Ordinances were prepared and introduced in the 
City Council, a Board of Viewers appointed, pub- 
lic hearings held, and the whole proposition sub- 
mitted to the courts for confirmation.- With the 
last legal barrier removed, the city was ready 
to proceed with the physical work and the con- 
tract was let tq Booth and Flinn, Ltd., of Pitts- 
burgh, for the sum of $152,500. Work on this 
contract has not been completed at this writing, 
but practically all of the grading has been done 
and all the walls built and it is expécted that the 
paving will be completed in a short time. 

ALIGNMENT AND GRADE 

Beginning at the hill top or eastern end of the 
street (although as a matter of fact it runs for 
a distance almost due east before turning into its 
general westward direction) the street has been 
widened from 50 feet to 60 feet with a 10-foot 
sidewalk on the slope side and a 6-foot walk on 
the hill side. About 1,100 feet from the starting 
point the line turns to the left by a series of 
curves, first compounding and then reversing to 
the right and the left, making four curves; the 
P. T. of the final curve being about 1,300 feet 
from the first P. C. 

The curb lines of the terminal curves are non- 
concentric but are so arranged as to widen both 
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street and roadway on the smaller radii curves, 
beginning at the first P. C. with a 36-foot road- 
way, widening this to 46 feet and reducing it 
again at the final P. C. to 36 feet. Some prop- 
erty was taken along the curves to permit of this 
widening, mostly from the hill side. 

Walls were built along the hill side varying in 
height from 12 feet to 17 feet. At one point a 
small curtain wall was necessary on the slope 
side, this wall being built outside of an old stone 
wall that had been erected on the lines of the 
old ‘street. Open-joint terracotta pipe, broken 
stone backing extending from the pipe to the 
top of the wall, and weep holes at the bottom of 
the wall, provided for drainage of all the retain- 
ing walls. 

The grade over this part of the street began 
at 6 per cent., changed by vertical curve to 3.5 
per cent. and then again by another vertical 
curve to 7.4 per cent. 

Beyond the curve the line runs almost due 
west. At a point 2,650 feet from the beginning 
there is another series of curves, first to the left 
and then to the right and again to the left. Here 
again the roadway is widened, reaching 41 feet 
on the central curve and again reducing to 36 
feet at the final P. T. Property was taken on 
this section of the street on the hill side which 
required the removal, razing or alteration of a 
number of houses. The grade over this section 
changed to 5.25 per cent. 

At about 4,200 feet from the beginning the 
grade changes to 9.22 per cent., at which it con- 
tinues to the end of the street. The roadway on 
the final tangent is 34 feet wide, with 10-foot 
and 8-foot sidewalks on the slope side and hill 
side respectively. 


CONSTRUCTION 


The retaining wall work was varied at differ- 
ent points to meet the different conditions. At 
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one place an old stone wall was strengthened 
by building concrete buttresses and installing a 
concrete coping. At other points concrete walls. 
both plain and reinforced, were built; also onc 
wall of cyclopean masonry, the stone used in 
this being taken from old stone walls. In the 
cyclopean masonry the contractor was required 
to lay the stones horizontal with at least 6 inches 
of concrete on all sides of each stone. 

The pavement is ordinary Ligonier stone block 
set on an 8-inch concrete base, the joints filled 
with portland cement grout. The curbs are of 
concrete protected with 3 x 2 x %-inch angles 
on the exposed edge and set in a trench on one 
foot of broken stone drain which is connected 
to catch basins. 

One car track is left extending the entire 

« length of the 

,@-" street and the 

“oes pavement be- 

si tween the rails 

is of the same 
character as 
= the balance of 
he the road. The 

Elbe rails are 9-inch 

Stags Trilby  sup- 

FACING TOEYTEND {ode por ted b y 
quuennnninee 2 wooden ties, 
the spaces be- 

== tween the ties 
ee *oe being filled 

’ with concrete. 
All the work 
in ; connection 
with the track 
and for one 
foot outside of 
it is being done 
by and at the 
expense of the 
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REPLACING BULGED WALL. 
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SECTION OF NEW WALL ON DOWN-HILL SIDE. 


Pittsburgh Railway Company. The work was 
constantly under the supervision of the city and 
many tests were made of the materials entering 
into its construction. 

Excavation was done by means of two No. 28 
Marion shovels. The earth not needed for grad- 
ing was removed by large motor trucks. The 
wall trenches were excavated by a steam auto 
crane using a half-yard clam-shell bucket, the 
same machine being used with a dump bucket for 
pouring the concrete into the forms. 

The concrete was mixed in proportion of 1 
cement, 2%4 sand and 5 gravel. A Rex paver 
was used in mixing the concrete, chuting the 
concrete directly.onto the finished subgrade for 
the pavement base, and into the curb forms for 
the curbs. No concrete was poured during 
freezing weather. 

The contract called for the following items: 


TROND aii i I oo ro gs 65 5s os op 0050 so 5 5s $0.90 
1,050 cu. yds. trench excavation at.............--- 2.50 
15,340 sq. yds. block stone on 8-in. founda. concrete 4.85 
10,500 lin. ft. protected concrete curb.............. .90 
171 lin. ft. protected concrete radius curb....... 1.60 
300° sq. ft. granite Crossing. .........cccccsccceee 1.25 
54,000 sq. ft. concrete sidewalk...............-++4- .20 
Fe ee sins iis 5 oan RRS Oo 508 eens bs 80.00 
390 lin. ft. terra cotta pipe sewer............... 3.00 
1,065 cu. yds. concrete in retaining walls......... 16.00 
78 cu. yds. concrete in buttresses............-- 20.00 


and 14 other items. 
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The work was under the supervision of Charles 
A. Finley, Director of Public Works; Charles M. 
Reppert, Chief Engineer; Tom M. Reed and 
Samuel Eckles, Assistant Chief Engineers; and 
Antes M. Snyder, Construction Engineer. 





Specifications for Pressure Water Filters 

The associated manufacturers of water purifi- 
cation equipment has adopted certain standards 
for pressure water filters, these fixing the capaci- 
ties of filter and construction details of both steel 
and cast iron pressure filters. 

The rates of filtration should conform to the 
following schedule: Two gallons per square foot 
per minute for all supplies used for drinking or 
for the preparation of food products. Two to 4 
gallons per square foot per minute when filtering 
a treated municipal supply of approved bacterial 
purity. Two to 4 gallons per square foot per 
minute for swimming pools and for all industrial 
uses. 

Two to 5 gallons per square foot per minute 
as conditions may warrant for double filtration, 
using sand followed by charcoal where reduction 
of color, odor, taste or certain forms of iron is 
desired. This method of filtration not to be ap- 
plied for bacterial purification. 

A table is given showing the capacity of filters 
of different diameters from 1 foot up to 8 feet 
for the vertical filters and of 8 feet cylinders with 
lengths between 10 feet to 25 feet for the hori- 
zontal filters ; also the size of pipe connection for 
filter wash and for waste to sewer and the 
amount of wash water required at 12 gallons 
per square foot per minute. The inlet outlet 
filter waste pipes for vertical filters range in size 
from 3%” for a 12” cylinder to 5” for an 8 foot 
cylinder, while the sewer waste pipes vary from 
1” to 6”. The wash water varies from 9.42 gal- 
lons to 600 gallons. The horizontal filters, which 
have larger capacities, have 
filtered wash pipes of 6” to 8” 











OLD RETAINING WALL; 


NEW WALL AT LEFT. 





diameter and waste pipes of 
8” to 10”, while the wash 
water varies from a minimum 
of 822 gallons for a 10 foot 
filter to 2,157 gallons for a 
25 foot filter. 

The filter shells are cal- 
culated for working pressures 
of 65 Ibs., 100 Ibs. or 125 Ibs. 
per square inch, the thickness 
for each and for each of sev- 
eral diameters being given in 
tabular form; the calculation 
having been based upon 
strength of steel plates be- 
‘tween 55,000 and 65,000 Ibs. 
per square inch. The radius 
of the dished heads is the 
diameter of the tank. The 
tanks are to be given a 
hydrostatic test 50% in excess 
of the working pressure. Cast 
iron filters are not designed for 
pressures higher than 100 lbs. 
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Sanitating a Small City 


By W. A. Hardenbergh* 





A model health code and compulsory immediate construction of septic closets 


required in small suburb of Birmingham. 


Details of closet construction. 





In carrying out the sanitation program of the 
Jefferson county (Alabama) Board of Health, vari- 
ous problems have been encountered in several of 
the small cities and towns. These problems and the 
methods employed in solving them may be of interest 
to the many other places of similar size in the coun- 
try which are confronted with the problem of im- 
proving their sanitary conditions without too great 
an expenditure of money. 

Between April and November, 1921, Leeds, Ala., 

suffered twenty-four cases of typhoid fever. In the 
beginning of 1922, there was another flare-up, twelve 
cases developing in January and February. These 
out-of-season cases merely illustrate the ideal condi- 
tions for disease that existed in Leeds. While many 
of the wells were in fairly good shape, there was 
scarcely a sanitary toilet in the place. Open-back 
privies and open wells were found almost side by 
side. During every rain, the surface water carried 
pollution from these insanitary toilets all over 
town. No piped water was available, nor was there 
more than a slight hope that it would be available 
within the next few years. If water had been avail- 
able, the cost of constructing sewers would have 
been almost prohibitive, as well on account of the 
large amount of rock excavation as because of the 
fact that Leeds lies on the watershed of one of the 
main sources of Birmingham’s water supply, and 
the sewage.would have to be given very complete 
treatment or pumped out of the water-shed. 
_ The county board of health recommended- the 
adoption of a model health code which provided for 
the elimination of surface toilets and their replace- 
ment by septic closets. Future installation of a 
municipal water supply was provided for, and re- 
quirements made for connections to the mains. Im- 
mediate installation of .the specified toilets was 
required, and the municipality was authorized to 
construct toilets where householders neglected to 
comply with the law, the cost of such construction 
to become.a lien upon the property. 

There was considerable opposition to this program 
among the 3,000 inhabitants of the town, but it is 
gratifying to note that this has almost entirely dis- 
appeared since the work has begun. 

Septic closets were specified because of the pos- 
sibility of their later use as septic tanks, and because 
no other privy seemed to fill the requirements. Pits 
are dangerous in limestone formations, such as are 
found at Leeds; experience has shown that the box 


and can toilet is not suitable for small town use; - 


neither the concrete vault nor the chemical toilet were 
deemed suited to this installation. 

The Alabama law gives to incorporated towns and 
cities of this size police jurisdiction for a distance 
of one and one-half miles beyond the city limits. 





Ar Sanitary engineer, Board of Health, Jefferson County, 
a. 


Within the town proper and the police jurisdiction, 
were 450 homes, about 100 of which were the prop- 
erty of the Atlas Portland Cement Co., which oper- 
ates a plant at Leeds. 

In designing the tanks to be used in connection 
with the septic closets, several points were observed. 
These included the later use of the tank as a septic 
tank, ease and cheapness of construction, ability to 
operate under abuse and without much attention, and 
as great standardization as possible. Sub-surface 
disposal of the tank effluent was adopted. 

As before noted, sewers will not be available for 
a long time, but running water may soon be. The 
septic closet tanks were designed large enough to 
handle the sewage from the average home, so that 
with water and a flush toilet, the house sewer can 
be connected to the septic tank, thus giving each 
home an individual treatment plant. With this idea 
in mind, elbows were placed in most of the tanks 
to simplify connections to the house sewers. 

- It was decided that construction economies effected 

by.the use.of-only two sizes of tanks would be great- 
er than any extra costs from the use of too large 
tanks. The two sizes adopted were 270-gallon, for 
not more than 10 people, and 600-gallon, for, not 
more than 25 people. Except in the case of sewage 
from the cement plant, no tanks larger than 600 
gallons have been required. These sizes are ample 
for use either as septic closet or septic tank. 

Especial attention was paid to reducing the cost 
of construction. The use of wood baffles allowed 
the use of a simple, knock-down box form which 
was more lasting, easier to build, and much easier 
to take down than the old-style form used in casting 
tank and concrete baffles at one operation. The life 
of the wood baffle is really unimportant, for outlets 
dropping about 14 inches perform practically all the 
functions of the baffle. 





600-GALLON COMBINED SEPTIC CLOSET ANI 
SEPTIC TANK, WITH SHAT RISER AND MAN- 
HOLE FORM IN PLACE. 
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About $6 per tank represents the saving on the 
270-gallon tank by the use of the wood baffles. 
Forms have been used more than 20 times, but the 
average life is about 15 times. The life of the old- 
style form does not generally exceed 5 or 6 tanks. 
















































































standard charge, found by experience to be fair, but 
adequate, is now made for each tank. The charge 
is given itemized in the following table, each item 
including approximately 10 per cent. for depreciation 
and overhead. 













































































The cost of building the form for the small tank is Digging a a i a aT al $1.00 
: about $5 Placing the forms, and rental for same............ 2.00 
: . . sb vo nc cashdseees cb cecsescndes 4.70 
f Generous capacity and education are the only Broken stone and stone dust............0.eeeeeeee 4.00 
e means of reducing trouble in septic closets. Both Mixing and pouring concreie...............0cs00. 2.55 
" of these have been provided for. Removing forms .............. seitennbtak ind inaits 1.50 
5 The 270-gallon tanks were originally designed to Sree —_ qed apron ant See er aaa se eae aa 
y ° onstructing seat riser, including material........ . 
4 be built complete for $20. The first few cone anon Tile, sub-surface line and elbow................ 3.65 
? $18 each. These were satisfactory, but additional! Laying tile line................0.0.0.sesseeeeeeeee 1.00 
: details approved by the city officials raised this cost. Finishing tank and placing privy house.......... 2.20 
4 ‘ Pp y ity 
3 The present actual cost is about $23, but the town . - 
q charges $25.85 to cover overhead and depreciation Total c ATE veseveeeee, settee tees eee eeeees ++ + $25.85 
, of equipment used in the work. When desired, new privy houses are built. The 
Construction is almost entirely by city forces. A Charge for these averages $17, of which $11 is for 
3 small gang hired by the city does the work. Mate- material and $6 for labor. The charge of $25.85 
: rial is bought and paid for by the city, which fur- Covers ordinary repairs to and remodeling of the old 
nishes the gang all equipment, charging the property Privy house. = __ 
# owner for the work. The house owner is free to Labor is paid 1774 cents, and foremen 50 cents per 
3 build his own tank if desired, and some few have hour. The cement plant at Leeds furnishes the cern- 
: done so, but municipal construction is generally emt at $2.35 per barrel and run of the crusher lime- 
: cheaper. At first the practice was to pro-rate the stone for $1.35 per ton. At first gravel was used for 
actual cost on 10 toilets, assessing one-tenth of the concrete, but the crushed limestone was found to be 
total against each of the 10 owners benefited. A so much better that it is now used exclusively. About 
5 parts of this, which varies from dust to half-inch 
| Lod SECTION OF SEPTIC CLOSET SHOWING pieces, is mixed with 1 part of cement. The result- 
ia ail ing mixture is a very fine grade of concrete that sets 
§ 1 | PIETHOD OF CONSTRUCTION, LENGTH ; 
% up rapidly, thus releasing forms promptly. Leaky 
3 | . err tanks average about one in’ five with gravel; with 
; = wRreancenenr of eArreie the lime rock the average is about one in 15 or 20. 
Z ANG OUTLET PIPE. Water for mixing concrete and filling the tanks 
f ’ has to be hauled from a nearby creek. This consti- 
rg hne” Wex6 bott 
3 fT] F 
f —— | a | 
; | | 
mie 
gs 
: 6 
G 
; 6 
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! | 
| | Me og . G 
r | I scone : \ 
hall wae l | | N 
\ oe | = c 
36" pT Bevel F "p1ces shightly sc as io 
ae 1 ] Prevent them From stich ing to carctete 
. INSIDE FORM FOR SEPTIC CLOSET. 
end Lumber required: A—12 pieces 1x8x18; B—12 
43 | pieces 2x4x54; C—2 pieces 2x4x28; D—2 pieces 
| 2x4x17; E—1 piece 2x4x4; F—2 pieces 2x2x30; G— 
1 | 12 pieces 1x8x26; H—24 pieces 1x8x16; I—4 pieces 
Cl ccduneetenns div stem ene ats Ge —e| -bor 1x4x48; top forms—5 pieces 2x8x30; baffle—5 pieces 
pit? 4 2x6x40. 
nae. 5" 4 Concrete materials required: 8 sacks portland 
4 cement; % cu. yd. sand; 1 cu. yd. broken stone or 


PLAN AND SECTION OF SEPTIC CLOSET. 


gravel; 4 bolts %x6 in. 
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tutes quite a charge, but is the best means available. 
A Fordson tractor and a trailer are used for most 
of the hauling. 

Items in reducing the cost included the fact that 
work was started at one end of town and carried 
through quite uniformly. The personality of the 
construction foreman and his ability to find short cuts 
and simple ways of doing things was still more im- 
portant. It was found cheaper to maintain one 
building gang of 8 men, with a sub-foreman in charge 
of privy house construction then to expand the 
work too rapidly. With fair weather, 60 to 80 tanks 
per month are built. The cement plant is buiiding 
its own tanks, but after the same designs as used by 
the city. 

Just after the work of sanitation was started, a 
hookworm survey of the school children was made. 
This showed only 15 per cent. of the pupils infected 
with hookworms or other intestinal parasites. It will 
be interesting to note, by means of a similar survey 
in one or two years, the reduction accomplished by 
sanitation; it will also be interesting to note the 
agreement in reduction of the filth-borne diseases 
and of intestinal parasites. 

A campaign is now being started to educate the 
people of Leeds in the use of septic closets and septic 
tanks, in the hope that trouble along this line can be 
materially reduced, if not eliminated. A whole time 
sanitary officer is provided by the city to aid in the 
work. The campaign will include lectures, personal 
talks, training of the sanitary inspector and instruc- 
tion by the nurse stationed at Leeds. 

The financial aspects of the installation of septic 
closets are interesting. An installation of sewers for 
the town, including either a complete purification 
plant, or a pumping station and long pipe line, would 
have cost probably $40,000—an accurate estimate is 
impossible because of the unknown amount of rock 
excavation. In addition there would have been the 
immediate cost of a water system. The septic closets 
represent a cost of about $10,000, to which should be 
added about $4,000 for repairs to old and construc- 
tion of new privy houses. The septic closets can 
be converted to septic tanks by laying additionai tile 
sub-surface drains at a cost of about $6 per tank. 

The work at Leeds has been carried on under the 
direction of the Board of Health of Jefferson coun- 
ty, Dr. J. D. Dowling, Health Officer. J. M. Spruiell 
is mayor of Leeds, and James Poe, general foreman 
of the work. The design of the septic closets and 
the supervision of the work has been done by the 
writer as sanitary engineer of the county board of 


health. 





Engineering Societies Oppose State 
Licensing Laws 

While the American Association of Engineers 
has been the most active agent in securing the 
adoption of laws licensing engineers in the vari- 
ous states, several other engineering societies 
both national and local have opposed such laws. 
In Massachusets and probably some of the other 
states the opposition of these engineering organi- 
zations undoubtedly prevented the passing of li- 
censing laws that had been introduced in the state 
Legislature. 
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Recently in New York and Pennsylvania, both 
of which have adopted such laws, that in Pennsy!- 
vania having just gone into effect and that in 
New York going into effect next year, local sec- 
tions of the American Institute of Mining Eng- 
neers have started movements for repealing the 
laws. In Pennsylvania the movement is also 
endorsed by the Engineering Society of North- 
eastern Pennsylvania. In Pennsylvania a test 
case under the licensing law is now in the courts 
If the law is upheld, an effort will be made to have 
it repealed at the next session of the Legislature. 





Lima’s New Street 


Lighting 





Newly installed system of street lighting, 

1,245 light units being placed on sixteen 

miles of streets. Candle-power, height 

and spacing varied to meet requirements 
of each street. 





The city of Lima, Ohio, has just completed a 
new ornamental street lighting system at cost 
of about $200,000 which comprises 1,245 lighting 
units and extends over 16.2 miles of street, cov- 
ering the entire downtown business section and 
four of the principal residence streets. The 


REGULATING TRANSFORMERS AT CITY PUMPING 
STATION, LIMA. 
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WEST HIGH STREET, LIMA, 0. 400 C. P. LAMPS WITH AUTO TRANSFORMERS, 50 FEET SPACING. 
officials -believe that this is the most complete lead-covered cable was used for the underground 
and up-to-date system of the kind in the country. system and single-conductor rubber-covered and 
Plans and specifications were drawn by Herman braided. cable for the post wiring. The system 
Gamper, of Columbus, Ohio. is divided into 10 circuits. Two of these, which 

The installation includes underground wiring extend throughout the system, include street in- 
and ornamental posts, the current being fur- tersections and the intervals between, and alley 
nished by a turbo-generator equipment in the intersections, and are on all night. The remain- 
municipal pumping station through constant cur- ing circuits are turned off at midnight. A dis- 

. rent 6.6 ampere regulating transformers. connecting pothead is installed in the base of 
: One of the most interesting features of the each post which, if the post should be accident- 
J new installation is the graduation of candle ally broken, automatically disconnects the 
j power, mounting height and spacing in accord- broken post, short circuits the line and leaves 
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ance with the requirements of the individual 
streets. In the public square the posts are 15 
feet high with 1,000 candle power lamps and spe- 
cial refractors that throw the light toward the 
center of the square. On the main business 
streets they are 13 feet 3 inches high and carry 
400 c. p. lamps. On the minor business streets 
and in the resident sections the posts are 12 
feet 3 inches high and carry 250 c. p. lamps. 

In the downtown business ‘section the stand- 
ards are spaced 50 feet apart but throughout the 
balance of the system the spacing is 100 feet. In 
order to obtain the desirable uniform distribu- 
tion, the Director of Public Service, Elmer Mc- 
Lain, took a firm stand against the request of 
individual owners for changes in locations of 
lamps and insisted that each one should go ex- 
actly where planned. The result is an unusually 
uniform distribution of illumination. 

It was considered by the consulting engineer 
to he poor economy to save by cutting down the 
candle power of the lamps, for this saving is 
very small as compared with the initial outlay 
for the installation; but the candle power was 
used that was thought to be most effective. The 
consumption during December, 1921, the month 
of |. ngest nights, was 57,000 k. w. h. 

_ lhe posts used were the Westinghouse-Cutter 
Con‘inental post equipped with Sol-lux tops and 
Monax diffusing glassware. The lamps for 400 


cancie power and upwards are operated through 
auto transformers in the capitals of the posts 
and ‘he 250 c. p. lamps are equipped with Regent 
C1 peating film sockets. 


Hazard steel-taped 


the rest of the lamps burning. 

The alley intersections are provided with spe- 
cial brackets attached to the corners of the 
buildings and equipped with radial bowl street 
hoods and operated from the underground sys- 
tem through safety coils. By this new installa- 
tion the necessity for unsightly overhead pole 
line equipment has been eliminated, thus adding 
greatly to the appearance of the street. 

The contract for the construction work was let 
to the Northern Electric Company of Columbus, 
Ohio, after lively competition among about 
fifteen bidders. 





Activated Sludge in England 

According to a recent report of the Minister 
of Health of England, considerable progress was 
made last year in establishing the activated 
sludge treatment of sewage in that country. 
Experiments have been carried out at Sheffield, 
Manchester, Birmingham, Stoke-on-Trent, Read- 
ing and other places. Sheffield, after running a 
plant dealing with 1,000,000 gallons of sewage a 
day for more than 12 months, decided to adopt 
this for the whole of its sewage and a new plant 
is already under construction. Agitation of the 
sludge both mechanically and by air blowing 
have been tried and both have given good 
effluents; but the former, which is in operation 
at Sheffield, gives a lower cost of installation and 
the works are more easily maintained than with 
air blowing. In addition to Sheffield, activated 
sludge has been adopted at Stoke-on-Trent, 
Reading, Rotherham and East Ham. 
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Water Mains and Meters in St. Louis 





Electrolysis troubles with 36-inch steel main and with cast iron pipe. Twelve 
miles of pipe cleaned. Cost of setting, maintaining and reading meters. Aver- 
age and maximum consumption figures for fifty years past. 





DISTRIBUTION SYSTEM 

Considerable trouble has been experienced with.a 
36-inch steel pipe due to electrolysis. Last year this 
line had to be taken out of service on two occasions 
because of leaks so caused. During the first with- 
drawal from service two holes which had been 
plugged with wood the year before had to be re- 
paired. The second shutdown was made _ neces- 
sary by a leak under the car tracks in Broadway, 
which proved to have been caused by the worst of 
a serious cluster of pits spread over a length of 30 
feet of main. The United Railways spot welded 
these holes and pits as they had done on previous 
occasions, and in order to prevent a reoccurrence of 
the trouble, bonded the rail to a saddle-shaped plate 
welded on to the pipe. 

It is a question with the Water Department 
whether the increase in number of bonds between 
the rails and the steel line is not endangering the cast 
iron system by inducing an increased flow of cur- 
rent at points where it is close to the steel line. Ef- 
forts at present are being confined largely to minimiz- 
ing the amount of damage that can occur during the 
next few years, since it is the policy of the United 
Railways to substitute a number of automatic sub- 
stations supplying small areas for the larger power 
houses, five of the small sub-stations. being already 
under construction. This substitution of the small 
stations for the large power houses will automatically 
solve the electrolysis system by keeping the voltage 
drop between each station and the farthest point in 
its area low enough to prevent the leaping of current 
from the rails to underground structure. 

That the problem is a serious one is indicated by 
the fact that duing the last fiscal year the Water 
Department spent $1,830 for replacing cast iron pipe 
at five points. which had been destroyed by electrol- 
ysis and for uncovering the steel main at three points 
for the railway company to repair by welding. 

Since 1908 the National Water Main Cleaning 
Company has been carrying out a contract for clean- 
ing the mains of the city and during the past fiscal 
year completed a contract which included 195 miles 
of mains. Last year’s cleaning included nearly 5 
miles of 12-inch pipe, about 3 miles of 30-inch, and 
4 miles of 36-inch. Three stretches of 12-inch pipe 
were tested before cleaning and after cleaning and 
the efficiencies of flow were found to have increased 
from 66% to 97%, 62% to 95%, and 74% to 98% 
respectively ; while a 36-inch length that was tested 
was found to have increased in efficiency from 67% 
to 98%. From the twelve miles of pipe cleaned 


there was removed 415 tons of incrustation or 12,- 
114 cubic feet. 

It has been found that the inner coating of pipe 
has sometimes been very noticeably scratched by the 
blades of the cleaning machine and the supposition 


is that this will cause a more rapid deterioriation of 
the pipe after cleaning than after the original lay- 
ing. In order to obtain data on this point, flow tests 
have been made periodically on three of the lines 
cleaned in 1920, one of these being a 20-inch main 
and the other two being 6-inch mains. The 6-inch 
mains showed a falling off in efficiency from an 
average of 95% to an average of 71% in six months 
after being cleaned, and in two years the efficiency 
had fallen to an average of about 64%. The 20-inch 
main retained its high efficiency much longer, the ef- 
ficiency having fallen from 96% to 90% in two years 
and five months. These efficiencies were obtained 
by measurements made with the pitometer. This 
work will be continued with a view to obtaining 
more definite and long-period knowledge on the sub- 


ject. 
METERS 


The city has in use 9,545 meters, about half of 
which are 5%” meters, while the total number of 
services is 121,019: The number of connections 
metered has increased-during the past ten years from 
6.6% to 7.7%. 

Each year for the past eight years a certain num- 
ber of meters have been condemned, presumably be- 
cause of serious damage or incorrect registration. 
The number condemned each year has varied from 
a maximum of 4.8% to a minimum of 1.7% of the 
total number in service. The number condemned 
last year was 225, or 2.3% of the total. 

The cost of maintaining the meters last year was 
$17,945, or.an average of $1.89 per meter. The 
total comprised: the salaries of six meter men and 
two repairmen,; one man testing, and clerks, which 
totaled to $12,600; $2,458 for meter repair parts, 
and the balance for feed and bedding, shoeing and 
clipping: horses, wagon repairs, auto supplies, print- 
ing. and incidentals. 

Reading meters cost $14,582, or an overage of 
$1.53 per meter, this total comprising $12,672 for 
meter readers’ salaries and $1,910 for the main- 
tenance of 5 Ford cars. The meters are read at 
least once a month, some of the large ones being 
read weekly. These readings are made by 8 men 
who use automobiles, two men in each machine, who 
also make inspections and report leaks on metered 
premises as they make their rounds. With a larger 
percentage of the services metered, the cost of main- 
tenance would be less. In discussing this matter the 
Water Commissioner, Edward E. Wall, estimates 
the cost of the annual maintenance of 110,000 meters 
at $44,000. 

During the year, 282 meters were installed and 
113 were removed, giving a net increase of 169 
meters. The meters are set by the contract method 
which has proved very satisfactory and will be con- 
tinued. The cost of setting meters under this plan, 
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excluding the boxes, was $4.50 each. for 5%” and 
34’ meters, $5.00 for 1” meters, $5.50 for 14” 
and $6.00 for 2”. 

Commissioner Wall, in his annual report on the 
work and needs of the Department, states reasons 
for concluding that it would not be economical at 
the present time to place meters on all connections in 
St. Louis. Referring to figures which he presented 
showing the rates in a number of cities throughout 
the country together with the percentage of services 
metered in each, he says: “It could hardly be ex- 
pected to reduce the water consumption in St. Louis 
by more than 20,000,000 gallons per day, which 
would reduce the average daily per capita to little 
more than 100 gallons, since the average for 40 
cities having 80% or more of their services metered 
is 105.4 gallons, while the average of the 18 highest 
out of the 40 is 113 gallons. 

“Twenty million gallons of water saved per day 
amounts to 7,300 millions per year, a little less than 
one-fifth of the total pumping. The reduction in 
the cost of operating and maintaining the water 
works brought about by this lowering of the con- 
sumption would come through the saving in coal, 
chemicals and other supplies. There would doubt- 
less be a slight decrease in the item of labor, but 
not by any means proportionate to the reduction in 
quantity of water pumped. The cost of coal per 
million gallons pumped in 1920-21 was $4.50, of 
chemicals $8.29, to which if we add one-tenth of the 
cost of labor for purification and pumping 1,000,000 
gallons ($.81) we will have a total of $13.60.” 
Other slight reductions might bring the saving to 
$15.00 per million gallons or $109,500 a year. 

To meter all the remaining services in St. Louis 
would cost more than $2,000,000, the interest on this 
would be $80,000, the maintenance is estimated at 
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$44,000 and the depreciation at $60,000, making a 
total of $184,000, which is $74,000 more than the 
value of the water that would be saved annually. 

If, however, by metering the city could postpone 
for a number of years the expenditure of the mil- 
lions of dollars that will be required for enlarging 
the plant, metering would still show financial justi- 
fication, and had St. Louis begun installing meters 
ten years ago, as was recommended by the Commis- 
sioner, the new works that are now imperative would 
not have been needed before 1937. As it is, how- 
ever, the existing works will have reached the limit 
of their economical service before 110,000 meters 
could be installed, and reduction in consumption ef- 
fected by complete metering would come too late to 
permit postponing the building of the new works. 

Commissioner Wall’s opinion as to metering is 
expressed as follows: 

“Because the figures at hand do not prove con- 
clusively that a handsome profit would at once ac- 
crue to the city through the general installation of 
meters, it does not follow that placing meters on 
practically all services is undesirable or unwise. In 
fact, the only valid reason which can at present be 
adduced against meters is the prevailing high prices. 
As soon as it appears that prices have become ad- 
justed to after-war conditions, the city should adopt 
and carry out the policy of selling water by meas- 
urement, just as gas and electricity are sold. The 
principal reason why this should be done is that it 
is the only equitable method by which any measur- 
able service should be supplied to the public. By 
this means each consumer pays only for the water 
he receives but no more. The only logical explana- 
tion of the opposition to water meters is that the 
objectors feel that under flat rates they do not pay 
for all the water used and wasted. All other argu- 
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ments, such as those based on sanitary reasons, the 
plea that lawns would go unwatered, and the fear 
that tenants will waste water to revenge themselves 
on the heartless landlords, have been proven to be 
without foundation in the many cities and towns 
whose water supplies are fully metered. 
PERIODIC CONSUMPTION DATA 

The accompanying diagram shows the consump- 
tion from 1872 to 1921 inclusive, giving the aver- 
age daily consumption for each year, the average 
day for the maximum month of each year and_the 
maximum day of each year. Through each of 
these sets of records a curve has been drawn and 
continued to the year of 1936. It is estimated from 
these records that 150,000,000 gallons a day repre- 
sents an average daily capacity for the maximum 
month and that the capacity required for the maxi- 
mum day is 20 per cent greater than that required 
for the maximum month, while the capacity required 
for the average day is .8 that required for the maxi- 
mum month; or, taking the average for the year as 
the unit, the average day of the maximum month is 
25 per cent greater and the maximum day of the 
year 50 per cent greater. 





Precautions in Dumping 


Refuse 


The Ministry of Health of London, England, 


has, under date of July 26, issued a “list of pre- 
cautionary measures for abating and preventing 
nuisances arising from refuse tips” which it 
considers to be necessary for all tips or dumps 
throughout the country. The principal object is 
to prevent nuisances from fire, rats, flies or 
smells. These precautions are as follows: 


1. Every person who forms a deposit of filth, dust 
ashes, or rubbish, of such a nature as is likely to give rise 
to nuisance, exceeding * cubic yards must, in addition to 
the observance of any other requirements which are appli- 
cable, comply with the following rules :— 


(1) The deposit to be made in layers; 

(2) No layer to exceed f feet in depth; 

(3) Each layer to be covered, on all surfaces ex- 
posed to the air, with at least 9-in. of earth or other 
suitable substance, provided that during the formation 
of any layer not more than * square yards may be 
left uncovered at any one time; 

(4) No refuse to be left uncovered for more than 
72 hours from the time of deposit ;t 

(5) Sufficient screens or other suitable apparatus 
to be provided, where necessary, to prevent any paper 
or other debris from being blown by the wind away 
from the place of deposit. 


2. Every person who deposits any filth, dust, ashes, or 
rubbish likely to cause a nuisance if deposited in any water 
must, so far as practicable, avoid its being deposited in 
water. 

3. Every person who deposits any filth, dust, ashes, or 
rubbish, must take all reasonable precautions to prevent the 
breaking out of fires and the breeding of flies and vermin 
on or in such deposit. 


_* Appropriate figures should be inserted here, after full considera- 
tion of the local conditions. The Ministry will be glad to advise 
oe = point and, in any event, to be informed of the figures 
adopted. 

¢ Unless the circumstances are very exceptional, the depth of the 
layer should not exceed 6 feet. 

t The object of this is to provide that even the surface which is 
allowed to remain exposed under the proviso to (3) shall be covered 
up after 72 heurs. 
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4. If the material deposited at any one time consists en- 
tirely or mainly of fish, animal or other organic refuse, 
the person making such deposit must forthwith cover it 
with earth or other equally suitable substance at least 2 ft. in 
depth. 

5. Every person who deposits any filth, dust, ashes, or 
rubbish must take all practicable steps to secure that tins 
or other vessels or loose debris likely to give rise to nuisance 
are not deposited in an exposed condition on or about the 
place of deposit. 

6. Sufficient and competent labor must be provided in 
connection with the deposit to enable the necessary measures 
to be taken for the prevention of nuisance. 

7. So far as practicable each layer of refuse which has 
been laid and covered with soil must be allowed to settle 
before the next layer is added. 

8. Wherever practicable the person making the deposit 
must avoid raising the surface of the tip above the general 
level of the adjoining ground. 

9. All refuse must be disposed of with such dispatch 
and be so protected during transit as to avoid risk of 
nuisance. 





Refuse Disposal in Europe 


A committee from Glascow, Scotland, made a 
trip through the Continent last Fall to gather 
information on methods of dealing with house 
refuse, but the result of their visit was not made 
public until a few weeks ago. British engineers 
were not generally of the opinion that the Con- 
tinent had anything to teach Great Britain in 
the way of refuse disposal, and this report ap- 
parently confirms that opinion. 

Concerning Paris they report that “the value 
of the visit lay in the observation of avoidable 
defects.” At Nancy they found conditions ap- 
parently similar to those at Paris except that a 
private company performing the work was re- 
lieving the taxpayers of a loss. In Cologne no 
definite facts and figures were available but only 
statements and claims. At Amsterdam and Rot- 
terdam they found the principal lesson to be the 
value of centralizing disposal works. However, 
the Amsterdam plant was found to have been 
costly in construction and excessively so in op- 
eration. Perhaps the most successful plant was 
that at Rotterdam, but the plant there was sim- 
ilar to that installed by the same firm in a large 
number of English towns, steam generated by 
the distructor being used in connection with the 
municipal electric plant. Figures given appear 
to show that Amsterdam obtained an evapora- 
tion of one pound of water per pound of refuse 
and Rotterdam about half this amount. How- 
ever, evaporative efficiencies up to 1% pounds 
and 134 pounds have been common in England. 
The plant at Brussels was so poorly thought of 
that it was little more than mentioned. 

In general, while the Glascow committee does 
not say so, it appears to be the opinion of many 
who have read the report, including the editor 
of “Municipal Engineering and the Sanitary 
Record,” that it found nothing in Continental 
practice which was superior and little that was 
equal to the common practice in Great Britain. 





One Hundred Per Cent. Water Bill! 
Collection 


Reports from some cities indicate difficulty in 
collecting water rents and some have felt that 
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a change from advance payments of.flat rates 
to post-payments of meter rates would result 
in still greater losses to the Water Department. 
On the other hand, a number of water depart- 
ments report that the amount of water rates 
unpaid is negligible. We imagine that it is 
largely a question of the energy of the collector 
and whether the consumers have or have not 
been allowed to fall into the habit of deferring 
payments. ; 

The above is suggested by a statement in the 
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report of Albert L. Sawyer, Water Registrar, of 
Haverhill, Mass., for the year 1921, in which he 
states “for the fifth time I am able to report that 
every water bill sent out during the year has 


been settled.” Of the 8,558 services, 4,777 are 
metered, so that apparently metering does not 
interfere with collecting bills.in this city. Dur- 
ing the year the water was shut off from only 
one service for non-payment, and from the state- 
ment above quoted we conclude that this action 
was effective. 





Federal Survey of Sewage Treat- 
ment Plants* 





Results obtained in service by fifteen plants, representing all types in common 
use except chemical precipitation and disinfection. Received reasonably care- 
ful and intelligent operation and gave satisfactory results. 





During the summer of 1920 the U. S. Public 
Health Service undertook a survey of fifteen 
sewage treatment plants located in twelve cities 
in different parts of the country which were con- 
sidered to exemplify different typical processes 
and conditions. The objects of this survey were: 
1—to obtain a bird’s eye view of the field of 
sewage treatment; 2—to secure basic data by 
which the efficiency of service could be judged; 
3—to suggest some standard test which might, 
without undue labor, be adopted at all plants so 
that results at different plants would be com- 
parable. 

The plants seiected for the survey were, there- 
fore, those which were felt to be representative, 
receiving reasonable, careful and _ intelligent 
operation. The devices and processes employed 
at these plants included primary plain sedimenta- 
tion, septic, hydrolytic and Imhoff tanks; fine 
Screens; trickling, contact and~ intermittent 
filters; secondary sedimentation; and activated 
sludge. It was originally planned to study chem- 
ical precipitation and Dortmund tanks, but they 
were for various reasons omitted from the 
schedule. At no plant visited was routine dis- 
infection practised. 

The basic data were collected by an engineer 
and a chemist. The engineer learned the details 
of design and construction of the plant, the 
population and industrial plants contributing to 
the sewers, and other factors bearing upon the 
operation of the plant together with the operat- 
ing details ; in some instances making special in- 
vestigations of the use of sludge as a fertilizer 
or other subjects. The chemist spent from ten 
days to over two weeks at each plant analyzing 
an average of 12 series of 24-hour composite 


_. 


* Abstracted from an article in Public Health R ts fi 
23, 1922, by H. H Wagenhals, Associate Sanitar Engi Se fae 
2 » by H. H. ngineer of the 
U. S. Public Health Service.” a 


samples, taken hourly before and after each 
phase of the treatment. The samples were 
stored on ice during the period of collection and 
determinations were made by the same chemist 
(except at four plants), thus assuring identical 
methods and eliminating the personal equation 
in the comparison of results from any two plants. 
No nitrogen determinations other than nitrates 
were made at any except the activated sludge 
plants, where the ammoniacal nitrogen deter- 
mination is of value in judging the efficiency of 
the aeration. 

The plants surveyed were as follows: Imhoff 
tanks and trickling filters without secondary 
sedimentation at Atlanta, Georgia and Columbus, 
Ohio; plain sedimentation and Imhoff tanks, 
with contact beds and final intermittent filters 
of fine cinder or sand at Alliance, Ohio; Imhoff 
tanks and contact beds at Canton, Ohio; hydro- 
lytic tanks, fine screens, trickling filters, sec- 
ondary sedimentation and sludge digestion tanks 
at Baltimore, Maryland; Imhoff tanks, trickling 
filters and secondary sedimentation at Rochester, 
New York, Fitchburg, Massachusetts and Lex- 
ington, Ky.; septic tanks, trickling filters and sec- 
ondary sedimentation at Reading, Pennsylvania; 
Riensch-Wurl screens, followed by Imhoff tanks 
and disposal by dilution without oxidation at 
Rochester, New York; activated sludge plants 
at Houston, San Marcos and Sherman, Texas. 
At Alliance and Canton, Ohio, were glass-covered 
sludge drying beds. 

The average amount of sewage treated was 
about 94 gallons per capita, nine cities having 
smaller flows and six larger, six of the total 
being within 10 per cent. of the average, five 
others within 25 per cent. and the remaining four 
differing from the average by 36 per cent. to 38 
per cent. The number of people served per 
sewer connection averaged 5.4 per cent. 
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The character of the sewage at the plants 
varied widely. Suspended matter ranged from 
101 to 297 parts per million, averaging 174. 
Sewages with less than 100 parts per million are 
seldom encountered nor are there many munici- 
pal sewages carrying more than 297 parts except 
at plants where an unusual amount of indus- 
trial waste reaches the sewers. 

Suspended matter was determined both in 
Imhoff glasses and by the Gooch crucible. The 


former gave settleable solids ranging from 1.9. 


to 4.9 c. c., which did not correspond very closely 
with the suspended matter as determined by the 
crucible. The Imhoff glasses gave readings of 
4.8 c. c. with sewage containing 261 parts per 
million of suspended matter, while only 2.7 c. c. 
with sewage containing 297 parts and 2.0 c. c. 
with sewage containing 101 parts and others 
containing as high as 226 parts. The Gooch 
crucible method was considered much more re- 
liable than the Imhoff glass. 

The oxygen consumed values by the 30 min- 
utes in boiling water method, ranged from 24 to 
69 parts per million, averaging 44. 

The five-day biochemical oxygen demand 
averaged 114 parts per million, with a range 
between 67 and 190. 


IMHOFF TANKS 


The Imhoff tanks removed on the average 59% 
of the suspended matter, and below 60 at only 
two plants; the figures at these plants, 37% and 
40%, pulling down the average considerably. 


The biochemical oxygen demand was reduced 
42.5% and the permanganate oxygen consumed 
36%.° It is interesting to note that the reduction 
of the five-day oxygen demand was greater than 
that of the oxygen consumed. Studies by the 
U. S. Public Health Service at Cincinnati have 
indicated that removal of solids affects oxygen 
consumed to a much greater degree than it does 
oxygen demand. 

Considering the amount of suspended matter 
in the effluent, which is more important than 
percentage removal, the Imhoff tank effluents 
at half the plants contained between 60 and 70 
parts per million, while the highest of the fifteen 
plants was 119 and the lowest 40. Detention 
periods for normal flows averaged about 4 hours 
calculated on total displacement basis, and the 
velocity 0.6 foot per minute on the same basis. 

With but one or two exceptions, most of the 
tanks foamed at one time or another, but this 
was more of an occasional nuisance than a se- 
tious difficulty and relief could be obtained by 
withdrawing the sludge, which method was ac- 
cepted by all the plant operators as the only one 
giving permanent relief. 

The capacity of the digesting chambers below 
the slot averaged for 10 of the 12 installations 
1.1 cubic feet per capita served, the other two 
having capacities of 24%4 to 2% cubic feet. 

TRICKLING FILTERS 

At six plants the trickling filters were preceded 
by Imhoff tanks, at one by hydrolytic tanks 
with a few Imhoff tanks, and at one by a septic 
tank. The depth of filters ranged from 5 feet 
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to 10 feet but was between 5 and 6 feet in six 
of the eight plants. The rate of filtration of 
four plants was below 2,000,000 gallons per day 
and the other four above. The physical appear- 
ance of the effluent was good except from one 
plant, where there was considerable pooling. 
Some of these filters had been in continuous op- 
eration 10 to 12 years with very little expense 
other than occasionally going over the surface 
with a pick or harrow or flushing with a hose. 

Although the raw sewages had a wide range 
of concentration, the effluents of the trickling 
filters were all so similar in composition that 
they might have come from the same filter on 
different days. As the filter is an oxidizing device, 
its. efficiency must be judged not by the amount 
of suspended matter but by determinations in- 
volving the presence of oxygen. Those made 
were oxygen consumed, oxygen demand and 
nitrogen as nitrates. The last is considered of 
little value unless the amount of nitrogen in 
other forms present in the influent is known. 
Omitting the clogged filter, the oxygen con- 
sumed values fell within the range of 7 and 19, 
and the five-day oxygen demand between 4 and 
20. The one clogged filter had an oxygen con- 
sumed value more than twice the average of 
the others and an oxygen demand value about 
2% times as great as the maximum for the 
others. The reduction of the methyl orange 
alkalinity was at no plant under 30% and at one 
plant was 92%, reducing from 99 to 8 parts per 
million. This same reduction in alkalinity was 
found in all properly operated oxidizing devices, 
such as the contact beds and aeration plants of 
the activated sludge process. 


CONTACT BEDS 

While the results of the contact beds at Al- 
liance and Canton were not equal to the average 
of the trickling filters, they were entirely satis- 
factory for ultimate disposal with the dilution 
factors available. The oxygen consumed values 
were 11 and 18 respectively and the oxygen de- 
mand values 20 and 37. At neither place are these 
filters operated during the winter months. 


FINE SCREENS 

“The analytical methods used in the survey 
failed to show any accomplishment by the 
screens at Rochester during the period of the 
survey. Suspended and settleable solids and 
oxygen consumed were slightly higher in the 
effluent than the influent and the oxygen demand 
was slightly lower, but in none of the determina- 
tions was the difference of any significance. 
Computing from the screenings collected back to 
equivalent solids, the removal amounted to less 
than 1% or 2%.” A rotating drum screen in 
Baltimore removed solids likely to clog the 
sprinkling filter nozzles and their efficiency is 
best represented by a reduction of about 87% 
in nozzles cleaned after the installation of the 
screens. 

ACTIVATED SLUDGE 

The activated sludge plants studied were two 
at Houston, one at San Marcos and one at Sher- 
man, all in Texas. The two latter are quite 
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small, the San Marcos plant treating less than 
200,000 gallons a day. The latter plant was 
visited every day by a general utility man who 
oiled the machinery and made a brief general 
inspection. The influent was a weak domestic 
sewage which had* been previously passed 
through a septic tank. After this double treat- 
ment the effluent contained about three parts 
per million of suspended matter, and oxygen con- 
sumed value was about 8 and the oxygen demand 
about 16, with ample contained oxygen in the 
form of dissolved oxygen and nitrates to more 
than satisfy the demand. The annual cost of 
operation was about $1,400, or $20 per million 
gallons or $.56 per capita served, the contributing 
population being about 2,500. 

Discussing the practicability of activated 
sludge plants for smaller communities, Mr. 
Wagenhals believes that too much emphasis has 
been placed on the so-called automatic opera- 
tion of other types of sewage treatment devices 
and that none of them will work satisfactorily 
without attention, and he suggests that there is 
a distinct inherent advantage in a process that 
necessitates some attention. Motors and air 
compressors cannot run day after day without 
at least being oiled and to insure a daily 
visit to the plant is an important § ad- 
vantage. He even suggests that the acti- 
vated sludge process may find its greatest 
field of usefulness in small installations rather 
than large ones, the sludge problem being greatly 
reduced in small installations where the amount 
is not sufficient to make possible the recovery 
of commercial value. 

The plant at Sherman treated sewage that 
was extremely concentrated and fresh, receiving 
large amount of night soil, and the effluent was 
poor. The installation of a preliminary settling 
tank might greatly facilitate operation of the 
aeration plant. The two Houston plants pro- 
duced excellent effluents and the problem there 
was the ultimate disposal of the sludge. (Re- 
cent tests with sulphur dioxide seem to promise 
fairly satisfactory solution of this problem.) 


UTILIZATION OF SLUDGE 


At Alliance, Canton and Rochester the sludge 
is all used by local farmers, charge being made 
at Rochester. The benefit of sludge to grasses, 
wheats, oats and other crops is very evident at 
Canton. Unfortunately, none of the results ob- 
tained by the farmers can be given in quantita- 
tive figures. One farmer stated that by actual 
weight he obtained, with two cuttings, 34 tons 
of grass from 9 acres treated with sludge, while 
40 acres in the same field not so treated totaled 
only 42 tons. It is admitted that such reports 
are different from experiences of other places. 
The author believes that at most sewage treat- 
ment plants a local demand for sludge can be 
created on an actual value basis which will even. 
produce a revenue that will help pay for handling 
the sludge after its removal from the tanks. 


CAUSES OF FAILURE 
Sewage treatment plants may fail in operation 
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either because (1) the processes may not in 
themselves be capable of producing a good 
effluent; (2) the design of the individual plant 
may be at fault; (3) it may be poorly operated, 
or as is often the case, receive no operation at all. 

Although opinions have been expressed, even 
among those familiarly connected with sewage 
treatment, that the whole system and_ theory 
of sewage treatment practices have fallen down, 
this survey made by the Public Health Service 
indicates that “there does not appear to be much 
ground for pessimistic criticisms of general 
theories of sewage treatment on the basis of 
their failure to effect adequate purification.” 

The second cause of failure can be largely 
eliminated when public and especially city off- 
cials thoroughly understand that the designing 
of treatment plants is a specialized branch of 
professional engineering and that such plants 
are not a part of the city’s plumbing system. 


LABORATORY DETERMINATIONS 


The primary function of preparing sewage for 
disposal by dilution without creating objection- 
able conditions either at the plant or in the re- 
ceiving body of water was being accomplished 
by the plants visited with one or two exceptions. 
At only two out of the 14 operating oxidizing 
devices was the color reduced in the methylene 
blue putrescribility tests of the effluent incubated 
at room temperature, and at one of these two 
the samples stood up for from 3 to 8 days. Only 
four of them had biochemical oxygen demand in 
excess of 20 and all contained oxygen to partially 
satisfy this demand. Moreover, the treatment 
process removed practically all of the settleable 
solids. 

These two results, the reduction of solids and 
the partial oxidation of the organic matter not 
removed by such reduction, are the two functions 
commonly required of such plants. In isolated 
cases the reduction of bacteria may be desirable 
for the protection of near water supplies or bath- 
ing beaches. This being the case, Mr. Wagen- 
hals believes that two determinations, one for 
the removal of suspended matter and the other 
for the reduction in oxygen demand, are the 
backbone of the laboratory routine of the aver- 
age plant. With special methods of treatment 
others may be needed, as for instance the am- 
moniacal nitrogen determination for controlling 
the aeration processes at activated sludge plants. 
Of course, when bacterial removal is a function 
of the plant, total bacteria counts are essential 
for the proper operation of the disinfecting 
process. 





Refuse Incinerator Lettings 


Bids were received by several cities for refuse 
incinerators during the first two weeks of Aug- 
ust, and figures for four of these were, we are 
informed, as follows: 


Daytona, Florida: 
Jones Odorless Crematory Co., 15 ton plant..... $12.000 
Nye Odorless Company, 16 ton plant.......... 11,500 
Vulcan Incinerator Company, 15 ton 24 hours... 11,365 
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Sanford, Florida: 
Jones 16 ton plant 
Vulcan Incinerator Company, 15 ton plant 


Nye Plant, 12 ton 
Contract awarded to Jones Odorless Co., at.. 


$13,250 
14,250 
11,500 
13,250 


West Allis, Wisconsin: 
Decarie Incinerator Co 
Markmann Incinerator Co 
Badger ‘Reduction Co 
pg eer eee rer rer err eee 
Superior Garbage Company 
Dollarhide and Elliot 
De NEG 5 5's 5090005 b0d.0004046e0vewensdie 18,000 
Vielen Dcimer ater CO. .oc.okciesvivivcsacasesesecsee 17,750 
All bids under advisement, until the Council secures 


a site. 


Quincy, Illinois: 

Jones Odorless Company 

J. W. Stokes 

Decarie Incinerator Co. ...... psec ececccccesccees : 
All bids pending under advisement until a selection 


of a site. 


A New Type of 
Road Drag 


Iowa State Highway Commission uses old 

War Department materials to make a 

heavy drag that does some of the work of 
a blade grader. 











A new type of road drag has been devised by 


the Road Maintenance Department of the Iowa 
State Highway Commission, the plans having 
been prepared by O. M. Briley of the Main- 
tenance Department and the first sample having 
been built by mechanics at the warehouses and 
machine shop of the Highway Commission. The 
drag was given its first tryout on the roads of 
the Iowa State College at Ames and in May 
started on a tour of the state. Boone county 
and possibly others have constructed similar 
drags from unused material lying in its storage 
piles and warehouses. 

The Commission believes that every county 
store yard contains wheels and axles, beams and 
miscellaneous material that is rusting away but 
which, with a little ingenuity and labor, can be 
put to use by the Road Department, and it is 
with the idea of suggesting probable ways of 
utilizing this unused material that the Commis- 
sion had this machine put together. 

The materials used were a pair of old War 
Department gun caisson wheels with an axle, 
some eye beams, two or three lengths of cable, 
two lifting jacks and a small cable drum, almost 
all former War Department materials. With 
this combination of material a wheeled road drag 
was constructed that is heavy enough to do on 
soft dirt roads some of the work usually done 
by a blade grader. It is designed to be drawn 
behind a heavy truck. 

The drag consists of two 16-foot channel irons 
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extending: longitudinally on the outside of the 
frame, and two 22-foot channels placed parallel 
to.and equally spaced between these. Three 
angle irons, each approximately 16 feet long, are 
fastened under these four longitudinal channels, 
each with one angle vertical and the horizontal 
angle on top and fastened to the bottom flanges 
of the channel irons. Two of the angle irons 
are set at similar angles to the longitudinal 
channels, one at each end of the frame, while 
the third is set diagonally between these and 
sloping in the opposite direction from the longi- 
tudinal axis of the drag. These angle irons are 
so attached in the frame work thus built up that 
the two outside ones work the dirt towards the 
center of the road when the drag is in use, and 
the middle one works it towards the outer edge. 
The result of this arrangement is that the front 
angle iron throws the dirt towards the center of 
the road, the middle blade, which extends a short 
distance beyond the inner end of the front drag, 
picks up the material and works it back again 
towards the outer edge; while the third or rear 
blade, which extends further towards the gutter 
than the center blade, once more throws the dirt 
back towards the center. This criss-cross mo- 
tion to which the material is subjected aids ma- 
terially in filling small holes and ruts and crush- 
ing clods. A saw-tooth bar is hinged loosely on 
the end of the central blade that is nearest the 
side of the road and acts as a clod or stone re- 
mover, all clods that are not crushed and all 
small stones that are too-large to be pressed into 
the surface being thrown to the extreme outer 
edge of the roadway and entirely clear of the 
travelled surface. This bar can be raised en- 
tirely out of contact with the surface if desired. 
It works loosely on a bolt and is provided with 
a spring, so that if it catches on any obstruction 
it will yield until dragged by and then spring 
back again into place. 

This frame is dragged behind the truck. In 
addition to the frame work just described, a pair 
of wheels and axle are attached by chains to the 
side channels of the frame so that the wheels 
rest on the road between the middle and rear 
angle irons and inside the outside channels. The 
driver rides on a seat fastened on this axle. In 
addition there is on the axle a small drum car- 
rying a cable which is attached to the frame, 
by which the frame can be lifted from contact 
with the road when it is desired to travel rapidly 
from point to point without operating the drag. 

It is claimed that while it requires a_ skilled 
man and constant attention to run an ordinary 
road drag effectively, almost any one can op- 
erate this one successfully, for it automatically 
takes care of all the variations in the road sur- 
face, the long base and criss-cross motion tend 
to carry the dirt forward from high spots and 
to fill in low places, and there is no tendency at 
all to gouge in where the soil is soft or where 
there is a low spot. New material deposited 
on the road is picked up easily and slid along 
for a considerable distance, giving it an even 
distribution. 
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Water Meters and Economy 


There are two major arguments in favor of 
metering water services: one, that the only 
method of charging for water that is equitable 
and fair to all consumers is to base the charge 
on the quantity consumed; the other, that use- 
less waste of water means additional expense 
to the taxpayers or the consumers, that it can 
be prevented only by making the wasters pay, 
and that the only way to detect and prove waste 
is to meter the water that enters each service. 

From the point of view of economy alone 
meters may in some cases cause a loss rather 
than a saving—the cost of installing, maintain- 
ing and reading the meter may exceed the value 
ot the water saved. 
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However, it is not only the cost of the water 
now being delivered that must be considered, 
but also that of a supplementary supply; and 
such supply may cost two or three times as much 
per million gallons as the present one. Else- 
where in this issue is presented the explanation 
by Commissioner Wall of St. Louis why meter- 
ing, if it had been begun soon enough, would 
have saved that city several million dollars. but 
has been deferred until now the opportunity to 
effect an economy by metering has passed. 


State Funds for City Streets 


It is quite common for States to contribute to- 
wards the cost of highways voted by counties or by 
townships or other small political units, but State 
funds are seldom if ever given to municipalities for 
street work except where the streets form parts of 
county or State highways and are built, maintained 
and controlled as such. Mayor Moore of Philadel- 
phia under whose administration nearly 100 miles 
of streets have been paved at a cost of nearly $2,- 
000,000, is reported to have said in a recent inter- 
view: “We could go much further with street im- 
provements if we could obtain some reasonable re- 
turn from the State for the money paid on auto- 
mobile licenses. The paving we do is torn up by 
heavy trucks and automobiles coming from all parts 
of the State, some of the trucks running a standard- 
ized business in competition with railroads and other 
transportation lines which are compelled to pay taxes 
in one form or another.” 

This would appear to be simply a variation of the 
old problem of assessing pavement costs. Assessing 
these against the property facing upon the highway 
improved is the simplest plan but also the least 
equitable. The editor of Pustic Works has fre- 
quently expressed in the columns of this paper his 
opinion that paving the main thoroughfares of the 
city should not be charged against the abutting prop- 
erty, but that the assessment against such property 
should be limited to the cost of a pavement sufficient 
for the local needs only—ordinarily the type adopted 
by the city in question for its minor residence 
streets ; the balance to be paid by the city at large, 
since the additional durability and resulting cost are 
necessitated by the general traffic which in no way 
benefits the abutting property. An exception to this 
might be made in the case where business property is 
benefited by the abundant traffic of the thoroughfare, 
but the difficulty of adjusting an allotment of this 
kind might be eliminated by considering that the tax 
paid by the owner on his business included this ad- 
ditional cost of paving. 

If this principle is a correct one, and it appears to 
us that the only logical one is along such lines, it 
would also apply to the use of city pavements by 
State traffic using a city street merely as a thorough- 
fare for going from one part of the State to another. 
This complication, as well as the congestion of traffic 
resulting from passing State highway traffic through 
city streets, is avoided in some States by the general 
practice of running State highways by, rather than 
through, the cities along its route. Where this is 
not done, there would certainly seem to be much 
justice in the suggestion that the State should com- 
pensate the cities fora part at least of the wear of 
the city pavement caused by through State traffic. 






















































160 PUBLIC WORKS 





An interesting news item bearing upon this point 
comes from New Orleans, where the State of Louis- 
iana has begun the maintenance of a street entirely 
within the city limits. However, the engineer of the 
State highway commission said that it was the 
policy of the commission only to build roads up to 
the municipal lines and not within the cities. “The 
department is undertaking the maintenance of the 
Chef Menteur Road (the one referred to above) 
because it is really a country road and the sole outlet 
in that direction, although technically it is within the 
city limits.” In Georgia it has been decided that 
counties may pave roads or streets leading to the 
county court house, right up to the court house steps, 
apparently. 





Municipal Inspection of Sewer 
Connections 


A report of the city engineer of a southern city of 
some size for the latest fiscal year reveals a condi- 
tion which is a serious one and should have received 
attention long before this; and yet it is one which we 
fear can be found existing in a number of other 
cities. 

He reports: ‘Many parts of our existing sanitary 
sewerage system are now overloaded. The unlawful 
connection of downspouts from roofs, to the sani- 
tary sewer has largely increased this overloading and 
must be stopped. Overflows have been cut into 
storm water sewers from the sanitary sewer to re- 
lieve them during the times they are overtaxed, but 
this is but a temporary relief and should not be al- 
lowed to continue, for the constant use of storm sew- 
ers for this purpose will be unsanitary and danger- 
ous to the public health.” 

The sanitary sewers in this town are practically 
operating as combined sewers, although calculated 
for dry weather flow only, and the fact that they are 
gorged is not necessarily any reflection upon the de- 
signer or the system, but rather upon the officials 
who have been in charge of operating the system or 
others who have permitted a connection of rain water 
leaders with the sewers. 

The discharge of the overflow from these, when 
acting as combined sewers. into storm water sew- 
ers is, we believe, something of a novelty, although 
overflows to streams from combined sewers designed 
as such are quite common. Whether this serves as 
a sufficient relief for the congesting of the sanitary 
sewers may be questioned, since the same report 
states that a number of the storm sewers have been 
ruptured recently from run-off from the streets, one 
of them having blown up the pavement almost yearly 
for several years past. 

Both of these features of the sewer system seem to 
indicate a failure on the part of the officials to take 
any forethought of the results of.the heavy rains that 
occur several times every year. Another indication 
of the same lack of appreciation of the volume of 
run-off from a street or even a roof is found in the 
same city, where a creek which drains a large part 
of the city is being continually made narrower and 
shallower by the dumping of refuse along its banks. 
This naturally and inevitably leads to a flooding of 
lands and buildings along the creek. The result of 
these failures to provide for the removal of rain 








water must be a cost to the citizens directly, or in- 
directly through the city taxes, of many thousands 
of dollars a year. 

This city is referred to merely because the report 
quoted has recently reached our desk. We have, 
however, information concerning many other cities 
where conditions are similar if not quite so bad. 
An engineer of a Kansas city reports that the con- 
nection of roof drains to sanitary sewers is pro- 
hibited, but it is known that a great many such con- 
nections exist because the flow in the sewer increases 
nearly 50% after a rainstorm, although practically 
all the sewers are laid above ground water. An 
Oklahoma city engineer reports that in his city a 
vast number of houses have surreptitiously connected 
the rain water leaders to sanitary sewers and several 
of these become overcharged with storm water. In 
this city also connections are made with the storm 
sewers by means of pipes connected to the manholes 
of the sanitary sewers near their tops. A large city 
in Tennessee experiences serious difficulty from the 
same cause, finding it very difficult to prevent the 
surreptitious connection of roof water leaders with 
sanitary sewers. 

It would seem to be self-evident that there is only 
one method of preventing this misuse of sanitary 
sewers and that is to maintain strict supervision over 
plumbing of all buildings, requiring that an inspector 
of the sewer department, or of such other depart- 
ment as may have charge of building construction, 
inspect each connection with the sewer in buildings 
in which plumbing has just been installed before this 
connection is covered up, and imposing a heavy 
penalty upon any plumber or householder who is 
found to construct and cover up a sewer connection 
without its having been inspected by the proper 
municipal department. Once the connection with 
the sewer has been made, it is almost impossible to 
determine not only whether it has been made 
properly, but even whether it has been made with 
the right sewer where there are both storm and 
separate sewers passing in front of the property. 





Water Main in River Bed Eroded 


Several of the mains of Denver’s water works 
cross the Platte river, and at least one of these, 
a 20-inch cast iron line, was laid in the sandy 
deposit in the bottom of the river. A few weeks 
ago floods in the river washed away the sand 
covering the pipe line so as to expose it, follow- 
ing which floating debris broke the line so that 
it had to be replaced. When it was taken up, it 
was found that the attrition of the sand in the 
river bed had decreased the thickness of the pipe 
from 0.8 of an inch to 0.25 inch, showing a loss 
from this cause of more than 1 /2-inch in the six- 
teen years that the pipe had been in place. 

In replacing the line, the new pipe was placed 
some distance below the bottom of the river 
and was covered with 36 inches of concrete. 

Another cast-iron main, 36 inches in diameter, 
had been supported upon cement piers in the bed 
of the river, and after being damaged by the flood 
was relaid in a trench carried down into bed rock 
in bed of the river and covered with 24 inches of 
concrete. 
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Annual Costs of Florida 
Highways 


Different kinds of roads compared on 
basis of annual maintenance and depreci- 
ation under Florida traffic conditions 








The county engineer of Duval County, Fla., 
George B. Hills, has recently submitted to the 
county commissioners a report dealing with the 
suitability of various types of pavement for use 
in that county. He considers eight types of 
pavement as follows: Plain shell; shell treated 
with bindex, dustex or similar sulphide liquors ; 
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Two and one-half inch bituminous penetration 
is assumed to have a life, with proper mainten- 
ance, of 25 years under a traffic up to 1,500 
vehicles per day. Slag or granite could be used 
as aggregate. 

Sheet asphalt would handle any traffic to which 
the roads may reasonably be subjected and with 
proper maintenance would last for 30 years. 

Vertical fibre brick with bituminous joints on 
a sand base is estimated to withstand a traffic 
of 650 or 700 vehicles per day for 25 years; or, 
if placed on a 3” limestone base, would carry any 
traffic reasonably to be expected for 30 years. 

On this basis as to first costs, and life and 
maintenance costs as indicated, annual costs per 
mile were calculated which are shown in the 
following table: 





Capacity in Initial Cost 


Annual Average 
Maintenance Estimated Annual Cost Residual 
Per Mile Life Years Per Mile Value 
$400.00 2 $2,356.25 None 
788.59 5 1,943.24 None 
788.59 10 1,733.43 Small 
786.96 20 1,181.50 $6,000.00 
393.48 25 1,194.60 7,500.00 
350.00 30 1,111.48 9,000.00 
500.00 25 1,688.89 2,500.00 
250.00 30 1,345.14 6,000.00 





Type of Road Vehicles Per Day Per Mile 
Plain shell ae nian teaches tartan 300 $ 3,912.50 
Shell and Bindex............ 300-350 5,696.00 
Augusta Gravel and Bindex.. 450-500 9,293.90 
Limestone, surface treated.. 750-800 8,610.75 
Bituminous penétration...... 1,500 20,028.00 
Sheet SEPA. os ocs.c00scsoce 3,000 32,844.50 
Brick on sand, bit. joints..... 656-700 29,722.30 
Brick on limestone, bit.joints 3,000 32,854.30 


Augusta gravel similarly treated; Ocala lime- 
stone with a bituminous surface treatment; 
bituminous penetration on a limestone base; 
sheet asphalt with binder course on limestone 
base; vitrified brick with bituminous joints on 
sand base; vitrified brick with bituminous joints 
on limestone base. 

He has estimated the cost of construction and 
maintenance of these various kinds of roads 
under traffic conditions as found in Duval coun- 
ty, taking as the unit one mile of road 16 feet 
wide. 

The shell roads are made of oyster or peri- 
winkle shell, which costs approximately $3.50 
per cubic yard spread in place. This is satisfac- 
tory for light horse-drawn traffic but not for 
tubber-tired automobiles. They are dusty when 
dry and wash badly when it rains, and are ex- 
pensive to maintain. They will last two years 
under a traffic not exceeding 300 vehicles per day. 
If sulphite liquid is used as a binder at the rate 
of 1 gallon per square yard initial and 1/8 gallon 
at four-month intervals, the life may be extended 
to five years. 

Augusta gravel is a mixture of gravel, sand 
and clay with some kaolin. The gravel costs 
$1.52 per ton f. o. b. Jacksonville. It is believed 
that under traffic not exceeding 450 or 500 
vehicles per day, such a road would last 10 years. 
_ Ocala limestone is mixed in several quarries 
in Florida and is excellent as foundation ma- 
terial owing to its cementing qualities and 
elasticity. It is recommended that it be used 
for roads with a thickness of 6 inches, surface 
treating with %4 gallon of Tarvia B and 1/3 gal- 
on of Tarvia A, covered with slag or granite 
chips; to be used as a foundation when a more 
durable surface is required. The stone costs 
$2.00 per cubic yard f. o. b. Duval County. 





Mr. Hills does not recommend construction 
of any more shell roads, but that the county 
adopt as standard, sheet asphalt or vitrified 
brick on limestone foundation; or, until sufficient 
funds become available, that main highways be 
given such permanent pavements to the extent 
of the funds available, while secondary roads be 
given a bituminous penetration surface on 6-inch 
foundation, and those of still less importance be 
covered with surface-treated limestone con- 
structed by county forces. 





Color of Fire Hydrants 

Probably the majority of fire hydrants in the 
United States have been painted dark green or 
some other dark color with a view to rendering 
them as inconspicuous as possible, although 
some cities have used white and others silver. 
Objections to these last are that when snow is on 
the ground it is almost impossible to see the 
hydrants at night and the firemen may thus be 
delayed several valuable minutes in connecting 
up their hose. 

Recently the Water Bureau of Philadelphia en- 
deavored to select a paint that would make hy- 
drants as conspicuous as possible under all condi- 
tions, so that they could be found quickly by the 
firemen and also obviate the excuse offered -by 
automobilists that they did not notice the hydrant 
when they are found violating the regulations 
by parking too near it. The Bureau consulted 
with firemen, teamsters, automobilists and traf- 
fic officials. Fire department officials considered 
yellow the best color because it can be seen easily 
at night and in foggy or rainy weather. Also 
yellow paint is considered to be a durable color, 
and it was adopted by the Bureau after having 
been tried on several hydrants located in the cen- 
ter of the city. 
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Emsworth Lock and Dam Construction 








Successive sectional cofferdams aggregating 3,838 lineal feet used for con- 
struction of lock and 1,725 lineal feet of low dam. One hundred and eight 


thousand yards of concrete mixed and placed by special land and floating 


plants 





The Federal improvement of the Ohio river at 
Emsworth, Pennsylvania, includes the construction 
of a 110 x 600-foot and 56 x 360-foot concrete lock, 
and a fixed dam across the main channel of the 
river to Neville Island and from the opposite shore 
of the Island across the back channel of the Ohio 
river with an aggregate length of 1,725 feet. This 
improvement was made by the aid of 3,838 feet of 
cofferdam and involved about 109,700 cubic yards 
of common excavation, 90,760 cubic yards of rock 
excavation, about 108,000 cubic yards of concrete, 
24,500 cubic yards of rip-rap, 60,000 lineal feet of 
wooden piles and 2,740,000 pounds of steel sheet 
piles. The contract was awarded to The Dravo 
Contracting Company, Pittsburgh, which com- 
menced active operations August 1919, and had 98 
per cent. completed May Ist, 1922. 


GENERAL DESCRIPTION 


The work is of simple mass concrete construction 
with moderate dimensions, the lock walls having a 
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TYPICAL CROSS SECTIONS OF CONCRETE DAM 


AND LOCK WALLS. 































channel dam and 750 feet of back channel. dam, and 





maximum width and height of 24 feet and 51 feet 
respectively, and the dam a width of 43 feet and a 
height of 15 feet to the bottom of the concrete. The 
foundations of the concrete walls are carried 
down to solid rock at distances below the crest 
of the dam varying from 18 feet at the up-stream 
end of the lock to 33 feet for the river dam, and 
23 feet for the shore wall. The low water level, 
elevation 688, is 15 feet below the crest of the 
dam, and 22 feet above the lowest foundation. 
The river bed at the site of the lock and dam con- 
sisted of from 5 to 24 feet of earth and gravel over- 
lying the rock bottom and covered with 10 to 22 feet 
of water with a velocity ranging from nothing, when 
dams are up, to 8 miles per hour in time of freshet 
flow. It was, therefore, necessary to execute most 
of the work in cofferdams, of which there were used 
3,838 feet of the box type, 16 and 20 feet wide and 
about 1,500 lineal feet of single line sheet piles. 
The box cofferdams of the type commonly used in 
that vicinity consisted of parallel vertical rows of 2- 
inch wooden sheet piles from 16 to 24 feet long, 
nailed to wales and held together with rods—the 
typical Ohio river box coffer. 


COFFERDAMS 


The 20-foot cofferdams were braced with five 
tiers of wales and tie-rods and the 16-foot coffer- 
dams were braced with three tiers corresponding to 
the three upper tiers of the 20-foot cofferdam. The 
space between the double rows of sheet piles was 
filled with earth, sand and gravel dredged from the 
interior of the cofferdam and the same material was 
used to make an embankment carried up to the sur- 
face of the water on both sides of the cofferdam. 


The cofferdams were built to an elevation of about 


16 feet above low water (elevation 688.0) and the 
width was made equal to the height. The length of 
the structure permitted to be built in a single coffer- 
dam was limited by the Government to 1,941 feet of 
land lock wall and land guide wall, 350 feet of main 
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PLAN OF COFFERDAMS SUCCESSIVELY USED FOR CONSTRUCTION OF LOCK AND GIRDLE WALLS HERE 


SHOWN IN DOTTED LINES. ADJACENT END OF MAIN CHANNEL DAM INDICATED NEAR CENTER OF LOCK 
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special permission was required for construction of 
more than 350 lineal feet of dam in a single dam. 
The cofferdams were paid for on a basis of 65 per 
cent when the cofferdams were completed and dug 
out and the remaining 35 per cent. after the removal 
of the cofferdams. 

The first. cofferdam built was U-shape in plan, 
known as cofferdam No. 1 and was about 1,500 feet 
long, with river’arm about 640 feet long and 20 
feet wide in section. ‘In it there was built about 
550 feet of the lower land guide wall approximately 
parallel to and about 100 feet average distance from 
the shore line and 185 feet of lower river guide wall. 
The material inside this cofferdam, as well as the 
other cofferdam, was excavated by steam shovels and 
draglines, used in connection with drilling and blast- 
ing after the cofferdam was unwatered. 


PUMPING AND EXCAVATING 


There was installed on the work, a floating pump- 
ing plant of centrifugal pumps that were used as 
required for unwatering the different cofferdams and 
keeping them drained. Cofferdams No. 1 and No. 3 
were unwatered by four electrically driven centri- 
fugal pumps, 14-inch suction and 12-inch discharge. 
Cofferdams No. 2 and No. 4 were unwatered by one 
6-inch and one 8-inch centrifugal steam driven 
pumps. 

The rock excavation was made with eight In- 
gersoll Rand air drills and the spoil was handle by 
buckets operated by Bucyrus dragline and three 
Dravo land whirlers of capac- 
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contents dumped in spoil piles. A large number of 
skip boxes (50 to 75) were required for this pur- 
pose, but the saving of rehandling the rock by hand 
was well worth the outlay for skip boxes. The skip 
boxes were handled throughout by the whirlers and 
derrick boats and barges. 

After the completion of the guide wall in coffer- 
dam No. 1, the sheet steel-pile cofferdam No. 2 was 
built enclosing the upper end of the finished portion 
of guide wall and extending to the river bank, divert- 
ing the flow of Lowry run behind the guide wall 
and discharging it into the river below the guide wall 
instead of above the guide wall as previously. This 
cofferdam had about 340 lineal feet of timber walls 
composed of 12-inch Lackawanna steel sheet piles 
with arch webs '%-inch thick. The piles, 36 feet 
long, were driven at an average rate of 70 piles 
per eight-hour day by one Vulcan No. 2 steam 
hammer. The cofferdam made with them was 
about 25 feet wide and 195 feet long, and was kept 
dry by the use of a single 6-inch centrifugal pump 
working full time. 

Box cofferdam No. 4 16 feet wide and about 700 
feet long, was built to permit the construction of 
330 feet of the upper guide wall simultaneous with 
that of the lower guide wall, thus saving some time 
over what would have been required if this part 
of the wall had been constructed in main cofferdam 
No. 3. Main cofferdam No. 3 was 20 feet high 
and overlapped cofferdam No. 1 by about 150 feet. 
It was about 1,750 feet in length and was kept dry 





ity of 18,000 pounds at 70-foot | 
radius, operated at a hoisting 
speed of 150 feet per minute 
on a single line and a swing- 
ing speed of 360 degrees in 30 
seconds, enabling them to 
make a complete round trip in 
a minimum time of about one 
and one-half minutes. 

The material for the most 
part was loaded in steel skip 
boxes of from 2 to 5 yards ca- 
pacity. These skip boxes were 
hauled on flat cars by steam 
dinkey to end of cofferdam, 
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where the skips were loaded 
on barges; the barges towed 
across the river and _ their 


FLOATING CONCRETE PLANT WITH 100-FOOT STEEL TOWER AND 
150-FOOT DISTRIBUTING BOOM. CAPACITY 600 YARDS IN 10 HOURS 


WITH 6-MAN CREW. 











GENERAL VIEW OF LOCKS, SHORE WALL AND PART OF DAM 
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by one 12-inch centrifugal pump at about full 
capacity. 
FLOATING CONCRETE PLANT 


About 50,000 yards of concrete required for the 
lock and guide walls was mixed and placed by a 
movable plant installed on a 40 x 110-foot steel 
hull 7 feet deep that was moored in the river along- 
side the cofferdam. ‘The same plant was also used 
for 28,000 yards of concrete in the dams and their 
abutments. 

Part of the concrete for the lock was placed by 
a l-yard mixer and 80-foot tower mounted on a 
wooden base with 14-foot gauge track. This plant 
was located between the walls of the large lock and 
moved to the full length. 

The main mixing plant was a permanent unit made 
up of a steel hull 40 feet by 110 feet by 7 feet. 6 
inches deep. On one end of this hull is a Dravo 
Steel Whirler with 10 x 12-inch triple drum engine, 
swinger and a 90 foot boom, which handles a 2-'%4- 
yard clamshell and feeds the sand and gravel to the 
bins. Bins, 1-% yard mixer and 100-foot tower 
are located on opposite end of hull and a permanent 
bridge supported by an A-frame delivers concrete 
a distance of 150 feet beyond the bow of the boat; 
an additional 60 ft. to 80 ft. of trussed concrete 
chute was used to carry the concrete from the end 
of the bridge to the walls. This plant has a capacity 
of about 75 yards per hour and was used on both 
the lock and the dam. The mixer, cement elevator, 
and tower hoist are all connected to and operated 
by a 14 x 16 inch Erie engine, located approximately 
in the middle of the boat. The boat is equipped with 
two 70-hp. boilers. 

Cement was delivered to this plant in 2,200-barrel 
covered steel barges; sand and gravel in steel barges 
containing from 500 to 600 tons. The mixer boat 
is equipped with power capstans to facilitate the 
handling of these barges of material alongside. The 
entire outfit of mixer boat, two barges of sand and 
gravel and barge of, cement have been held and con- 
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creting operations continued with mixer boat lying 
broadside of the river in a current of such magnitude 
that an artificial head of about two feet was created 
against the upstream side of the boat. This current 
was estimated at about 6 miles per hour or more. 

The concrete mixer discharged to a bucket in the 
foot of the hoisting tower 100 feet high. The bucket 
was elevated in the tower and dumped its contents 
into a chute carried on a pair of steel trusses 150 
feet long that were inclined one to three from the 
horizontal, pivoted at the upper end to the tower, 
and suspended near the center by a five part tackle 
and steel links and guyed to the hoisting tower 60 
feet above the deck, where the latter was connected 
to the top of steel stiff-legs. There was provided at 
the lower end of the trusses, a movable radial chute 
through which the concrete was spouted to required 
position in the forms. 

The barge was equipped with a 14 x 16-inch Erie 
single cylinder steam engine, a 50-horse power 
Lambert bucket hoisting engine with 26-inch drum, 
and 9-'%4 x 10-inch double cylinder three-drum 
Lambert hoist for the boom and bridge, two 4-%4 
x 5-inch double cylinder Ball engines for the cap- 
stans, and two 10 x 8 x 12-inch American Service 
pumps, one March 5-% x 8 x 12-inch boiler steam 
pump, one 200-hp. Cochrane vertical open feed- 
water heater, and one 10-%4-inch Westinghouse air 
compressor. 

The whirler was equipped with a 10-4 x 12-inch 
double-cylinder three-drum Lambert hoisting en- 
gine, and a 6%4- x 10-inch double-cylinder Lambert 
swinger engine, having a capacity of ten tons at 70 
foot radius with 45,000 pound counterweight. The 
hull was counterweighted with 70,000 pounds of 
ballast at the end farthest from the hoisting tower. 
The plant was operated by a crew of six men. When 
in service on the lock, several sections of steel chute 
supported on light towers of movable false work 
were added to the end of the suspended bridge, 
enabling concrete to be delivered at a maximum 
distance of 225 feet from the hoisting tower. These 

auxiliary chutes, in sections 45 





STEEL MIXER BOAT CONCRETING LOCK WALL. PUMP BOAT, DERRICK 
BOAT AND WHIRLER IN FOREGROUND, BACKGROUND AND AT LEFT, 


RESPECTIVELY. 


feet long, were trussed, and 
weighed about two tons each. 

About 45,000 yards of con- 
crete in the land guide wall 
ond part of the upper and mid- 
dle lock walls of the lock were 
mixed by a movable land plant 
operated by four men, having 
a maximum output of 375 
yards in one eight-hour day. 

The principal materials in- 
volved in the work included 
Iron castings 243,710 pounds; 
steel 17,584 pounds; forgings 
57,730 pounds; bolts 57,920 
pounds; bronze 844 pounds; 
reinforcing 2,838 pounds; 
structural steel 163,173 
pounds ; common timbers 335,- 
210 feet B. M. 

The work was concluded 
under the direction of Major 
J. Franklin Bell, United 
States Army. 
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Steel Water Mains in 
New Bedford 


Large opening cut in 36-inch steel pipe 
twenty-two years old permits inspection 
of interior. About half the inside pitted. 








The Water Board of New Bedford, Mass., 
about twenty-two years ago laid a 48-inch steel 
force main and recently had opportunity to de- 
termine the condition of this main. A new 48- 
inch cast iron main is being laid and connected 
with the old 48-inch steel main, which required 
making a 36-inch opening in the steel pipe. 

“An examination of the piece which was cut 
out of the steel main,” said Superintendent Cog- 
geshall in his annual report, “indicates that the 
main is in as good condition as might be expected 
after 22 years of service. The outside of the 
pipe is in perfect condition but. about half of the 
area of the inside is more or less pitted. Some 
of these pittings are small in area and quite 
deep (the deepest being about 1/8-inch or ap- 
proximately 40% of the original thickness), 
while others are of large area and very little 
depth. 

“Assuming that the whole of the steel main 
is in similar condition, we may expect about 
ten or fifteen years more service from this pipe. 
Before this time a new main should be laid from 
the 48-inch main at Beaver Dam to High Hill 
reservoir to be ready for use when the steel 
main gives out. A ‘Y’ branch and gate in the 
new main have been installed for this purpose, 
so that the work can be continued without in- 
terfering with the use of the present 48-inch cast 
iron main. 

“Mr. Conrad’s report of the condition of the 
steel main, as indicated by the piece which was 
removed, is herewith presented: 

An examination of the interior of the 48-inch steel 
force main immediately adjacent to the gate near 
where the Middleboro road crosses the line, at what is 
known as Beaver Dam, disclosed that the interior is 
tuberculating considerably and that almost without ex- 
ception wherever there is an accumulation of iron oxide 
there is a depression or pit in the wall of the pipe 
which varies in depth from 1/64 to 1/8 inch and there 
are some that would go beyond 1/8 of an inch in 
depth. In the pipe itself it would be unwise to dis- 
turb these tubercles, as unless the surface was thor- 
oughly cleaned and a protective coating put on, the 
rate of growth of the pit would be accelerated. 

At the place where the interior of the pipe was ex- 
amined, a piece of pipe about 36 inches in diameter 
was cut out to provide for a cross connection with the 
48-inch cast iron line, which is being constructed to 
connect with the 36-inch pipe at City Line and Acush- 
net Ave. A calibration of this piece of pipe would in- 
dicate that the thickness of metal runs fully as heavy 
as was called for, namely—5/16 of an inch. It was 
not attempted to count the number of pittings in this 
Piece of plate, but there are at least 200 and probably 
250 or more places from % to 30 square inches 
im area scattered over the interior surface, which 
vary in depth from 1/16-inch to 1/8-inch, which 
means a reduction in the thickness of the plate at these 
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points of from 20 to 40 per cent. It is probable that 
the major portion of this pitting occurred during earlier 
years of the pipe in service, and that their growth has 
slowed up somewhat, but it can readily be grasped that 
the years longer that the pipe line will continue to 
give the remarkable service that it has given during the 
past 22 years are probably numbered, and that prob- 
ably within the next 12 to 15 years at longest it is likely 
to begin to give trouble and it may be necessary, because 
of possible high maintenance and repair expense, 
either to put in a continuation of the cast iron line 
from Beaver Dam to High Hill Reservoir, and use the 
new line when completed for the main pumping line, 
holding the steel as a reserve, or else put in the cast 
iron line to High Hill and immediately prepare to re- 
place the present steel line with another of steel, irom, 
or whatever material at the time appears best suited 
for the purposes intended. 

An examination of the exterior of the pipe would 
indicate little if any deterioration of the plate on the 
outside, which means that the soil conditions over the 
pipe line right of way have been most favorable, and 
that the necessity for frequent examination on the 
outside to detect trouble is not going to be so necessary 
as a frequent examination inside from now on. 





Water-Tight Joints for 
Sewer Pipes 





Tests at Carnegie Institute of Technology 

of bituminous compounds applied under 

different conditions and by different 
methods. 





The College of Industries of Carnegie Institute 
of Technology at Pittsburgh has recently made pub- 
lic the result of tests made of the use of bituminous 
compounds as jointing materials for vitrified clay 
pipe. These experiments were made by Prof. S. E. 
Dibble, and are accompanied by chemical analyses 
of the materials made by Prof. R. B. Leighou. A 
final report on the test was made in March of this 
year by Prof. Dibble. From this report the fol- 
lowing synopsis of the test has been prepared. 

The purpose of the test was explained to be a 
determination whether or not cement joints and 
compound joints could be successfully made to stand 
a 5 and 10 pound gage pressure; also to establish 
a procedure for making joints to stand a 10 to 20 
foot head. “Actual conditions, as nearly as pos- 
sible, have been carried out throughout the entire 
test; only tools and methods used in a trench were 
used. No care was taken to prepare the bell or 
the end of the pipe in any way.” 

Tests were made on 4-inch, 6-inch, 8-inch and 
10-inch pipes, some with the surfaces at the joint 
unglazed and some glazed throughout. Cement 
and sand were used mixed one to one and in one 
case neat cement was used. Three bituminous joint- 
ing compounds were used, the names of which were 
not given, but analyses of the three were furnished 
Although there is a material difference in the chemi- 
cal analyses of the compounds, the report makes no 
distinction between them by specifying which one 
was used in any particular test. 

A bulletin issued by the secretary of the institute 
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states that these tests have established “that a proper 
bituminous compound can be used efficiently in joint- 
ing a pipe; that joints made in the manner developed 
by Prof. Dibble will stand any pressure that the 
pipe itself is capable of standing, without showing 
any leaks; that a pipe line so jointed can be thrown 
out of alignment without causing a leakage at the 
joints; and that leaks due to poor workmanship can 
be repaired easily and quickly.” 

These tests also show quite clearly that if the 
oakum placed first in the joint is wet, or if the pipe 
is wet at the time the melted bituminous compound 
is poured into it, a tight joint cannot be made. As 


the probability is that use of joints of this kind will: 


be confined largely to wet trenches where the neces- 
sity for tightness is greatest, it is apparent that this 
is a serious objection to the use of the material. 
The reason assigned for the impossibility of secur- 
ing tight joints under the condition described is that 
the water present is turned to steam when bitum- 
inous material, heated to a temperature of more than 
300 degrees comes in contact with it and this steam 
in escaping forms open passages in the bituminous 
material or between it and the pipe. While it is not 
impossible to prevent the oakum from being wet be- 
fore or after it has been placed in the joint nor to 
have the bell and spigot dry at the time of pouring 
the compound, the effecting of this will add to the 
cost of the use of the material, and the difficulty 
of securing this condition with the class of labor 
ordinarily employed in sewer work lessens the prob- 
ability of securing tighter joints with this than with 
the common cement joints. 

Where the material was placed in a dry bell, with 
the bituminous material heated to about 450 degrees 
and the asbestos joint runner left on for 4 or 5 min- 
utes after pouring, all joints remained tight under 
15 pounds pressure, and in some cases 20 pounds left 
the joints still tight. 

It was found that the material should be heated 
until it was as liquid as water, which apparently 
meant 450 to 500 degrees, and must be poured 
rapidly so that-it would not have a chance to cool 
before the joint was entirely filled. In order to 
prevent the compound flowing into the pipe, a strand 
of oakum was caulked into the back of the joint. 
The joint runner can be made of rope asbestos or 
of clay, as is sometimes used for lead joints in water 
mains, but apparently the square face asbestos run- 
ner was preferred. 

When leaks occurred it was found possible to 
make them tight again by heating the joint material 
at the point of leak by means of a torch until the 
material just began to flow, then applying more of 
the compound which had been heated to a plastic 
condition and pressing it into the joint against the 
sides of both hub and spigot, then applying the torch 
again to the surface of the patch until it just began 
to flow. Patches made in this way were found to 
be as tight as any other part of the joint. 

In one test, four lengths of 4-inch pipe were 
jointed together and supported at the two ends and 
the middle forced about 4 inches out of straight 
alignment. . Under 5 pounds pressure leaks appeared 
at the bottom of the middle joint, but these were 
immediately stopped in the way described above. 
A line of three lengths of 8-inch pipe was jointed 
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and carried across the room by two men, one hold- 
ing each end, and the joints remained tight under 
5-pound pressure, and in another test two lengths of 
6-inch pipe which were moved after jointing also re- 
mained tight. 

In one test the oakum was packed loosely in the 
joint, but this did not interfere with the tightness of 
the joint. Apparently also it made no difference 
as to tightness whether the pipe was glazed or un- 
glazed. A joint poured with the compound at the 
consistency of thin cream leaked at 10 pounds 
pressure, and another 10-inch pipe in which the 
compound was poured very slowly leaked slightly 
at 5 pounds pressure, indicating the necessity of high 
temperature in the compound when poured. 

The tests also included several using cement and 
sand. The strand of oakum was caulked into the 
back of the joint, and Portland cement and sand 
mixed one to one was used for making the joints. 
In one case where sufficient mortar was not used, 
after setting 24 hours, leaks did not develop under 
3 pounds but did under 6 pounds. In another test 
where the cement was brought well over the hub 
of the pipe and extended out 2 inches on the straight 
length of pipe the joints showed no leakage under 
5-pound pressure, but leaked under 15 pounds. A 
test of 8-inch pipe was made, using neat Port- 
land cement, extending over the hub and 2 inches 
out along the straight pipe, and one joint leaked 
at 5 pounds pressure, and all of them as the pres- 
sure was increased above 5 pounds. 

Of the three bituminous compounds, one con- 
tained 57% of total bitumen (soluble in carbon 
bisulphide), the second contained 49% and the third 
41%. Of the remaining insoluble matter, the first 
had 40% inorganic, the second 47% and the third 
50%. The viscosity at 175 degrees C. varied from 
29’ 12” to 10’ 38” and the melting point from 74 
degrees C. to 105 degrees C. The insoluble in- 
organic matter, which was presumably the mineral 
matter added to the asphalt, consisted almost entirely 
of lime (54%) and magnesia (36%) in the material 
first described above, but in the second and third 
compounds was largely silica (69% and 82% re- 
spectively) with 24% alumina in the second ma- 
terial and 9% magnesia in the case of the third. 
In other words; the first sample apparently had 
limestone dust as its principal mineral ingredient, 
while the other used pulverized sand. 

The Portland cement used was Universal and 
analysis showed about 64% lime, 19% silica, 714% 
alumina, 4% iron oxide and the remainder largely 
magnesia, sulphuric anhydride and matter lost on 
ignition. 





Disinfecting Sewage at Millville 


Millville, New Jersey, has been using liquid 
chlorine as a disinfectant at its sewage disposal 
plant for several years, with excellent results. 
Gas is added to the effluent from the sedimenta- 
tion tank in the amount of 70 Ibs. per day. The 
effluent averages about 1,400,000 gallons per day. 
Laboratory tests are made almost daily. The 
reduction of bacteria usually runs about 99% 
plus. The annual report of the State Board of 
Health for 1920. stated that the tests showed an 
absence of B. Coli in 1c. ¢. 
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Recent Legal Decisions 


MATERIALMEN’S CLAIMS AGAINST ROAD CONTRAC- 
TOR MUST BE CONSI DERED SEPARATELY 

The Arkansas Supreme Court holds, Gave v. Road 
Improvement Dist. No. 3, 240 S. W. 427, that a 
statute requiring a road contractor to give a bond 
conditioned that he will pay for labor and materials 
furnished, and giving right of action therefore in 
the name of the district gives a separate and distinct 
cause of action to each person. A person furnishing 
labor or material under a contract with the contractor 
or one of his subcontractors has no relation to a 
person funishing labor or material under another 
contract. These claims cannot be added together to 
give jurisdiction, so that an Arkansas circuit court 
had no jurisdiction on a bond, where the complaint 
stated 72 separate claims, all except 4 under $100, 
though the aggregate amount exceeded the jurisdic- 
tional requirement. 


KALSOMINED WINDOW SASHES AND WIRED GLASS 
WINDOWS AS A FIRE PROTECTION 

Construing an ordinance of the city of New York 
requiring proprietors of factories to provide, in addi- 
tion to appliances for extinguishing fires, “‘fire-doors 
and other means of preventing fires,” the New York 
Court of Appeals holds, People v. One Hundred 
and Thirty-one Boerum Street Company, 135 N. E. 
327, 233 N. Y. 268, that kalsomined window sashes 
and wired glass for windows are of a nature and 
character so similar to fire doors when directed to 
the purpose of preventing fire that they may be said 
to be included within the words “other means” as 
used in the ordinance. A fire-door is not necessarily 
limited to exterior openings in a building. But, con- 
ceding this, it is a fact that it is used for the purpose 
of closing an opening in a building and of preventing 
fire from entering and spreading, and a fire-proof 
window is of a generally similar construction, de- 
voted to the same purpose, and, fairly, an “other 
means of preventing fires.” 

The requirement is held to be one which can be 
complied with without involving structural changes, 
since the window sashes could be painted or coated 
with a fire-proof mixture, and a window pane is of 
such a temporary and changeable character that it 
cannot be regarded as‘a part of the permanent con- 
struction of the building. 


MISTAKE IN ESTIMATE OF AMOUNT OF CONSTRUC- 
TION WORK—RECOVERY ON QUANTUM MER- 
UIT FOR EXTRA WORK REQUIRED BY 
CHANGES IN PLANS 
The New York Court of Appeals, Foundation 
Co. v. State, 233 N. Y. 177, 135 N. E. 236, holds 
that a contract and specifications may contain repre- 
sentations as to existing physical conditions, and, if 
so, a bidder may rely upon them, even though it be 
provided that he shall satisfy himself by personal 
inspection and investigation as to their truth, where 
because of time or situation such investigation would 
be unavailing (Faber v. City of New York, 222 
N. Y. 255); or statements may be made on which 
the bidder, because of the language of the contract, 


cannot rely. He may have agreed that he will not. 
Then if they are made in good faith he takes the risk 
of their accuracy. If, however, notwithstanding the 
agreement as to honest mistake, damages might be 
recovered from the state for misrepresentations, upon 
which the bidder might rely, a boring sheet fur- 
nished by the state was not such a representation, 
where it formed no part of the plans upon which 
the contract was based and was not prepared or 
used for that purpose. It was an independent bit 
of information or supposed information in the pos- 
session of the state, to which the bidder resorted 
in making the investigations which it was required 
to make. If it relied upon this paper, it did so at its 
own risk. The most it could ask for in regard to 
this information was good faith. 

Where a change in the plans and specifications 
of a dam, made by the state officials, under a re- 
served power in the contract, necessitated additional 
pumps and other items of expense, it was held that 
the contractor might recover on a quantum meruit 
for the reasonable value of the work performed. 


STATUTORY PROVISION FOR ALLOCATING COST OF 
STREET IMP ROVEMENTS 

The Kentucky Court of Appeals holds, Mann v. 
City of Henderson, 240 S. W. 740, that a statute 
providing for street improvements to be made at the 
exclusive cost of abutting owners, but giving the city 
power to provide by general ordinance that part of 
the cost shall be borne by the city, does not confer on 
the legislative board of the city the power to relieve 
the abutting property owners of all liability, and im- 
pose the entire burden upon the city. 


GROUNDS OF FORFEITURE OF PUBLIC WORKS 
CONT RACT 

The Tennessee Supreme Court holds, City of Bris- 
tol v. Bostwick, 240 S. W. 774, that to constitute 
the expiration or completion of a public contract, 
the abandonment or default of the contractor must 
be such as to be legally binding upon him; temporary 
cessation of or interference with the work, not 
acquiesced in by the contractor, will not work a for- 
feiture, for only the existence of legal causes will 
terminate his rights under the contract. 


ACQUIESCENCE BY TAXPAYERS IN UNAUTHORIZED 
STREET GRADING WILL PREVENT THEIR EN- 
JOINING COLLECTION OF ASSESSMENTS 

The Nebraska Supreme Court solds, Kister v. City 
of Hastings, 187 N. W. 908, that taxpayers who in 
a petition request the mayor and council to create a 
paving district, and while the work of constructing 
the paving improvement is in progress have knowl- 
edge that the paving is not being constructed strictly 
on the established grades, as required by ordinance, 
but stand idly by and do not protest-nor appear be- 
for the mayor and council sitting as a board of 
equalization, are estopped and cannot maintain a 
suit in equity to enjoin the collection of special 
assessments levied to pay the cost of the improve- 
ment. 
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ACCEPTANCE OF BID BEF ORE ADOPTION OF ORDI- 
NANCE AUTHORIZING CONTRACT 

The Texas Court of Civil Appeals holds, Basham 
v. Holcombe, 240 S. W. 691, that, in the absence 
of fraud or bad faith, a city council may accept a 
bid for public improvements before the money there- 
for is in the city treasury, and before an ordinance 
authorizing a contract has been adopted, and hold in 
abeyance the making of a contract with the bidder 
until that can be done in full compliance with the 
charter provisions, where the charter does not pre- 
scribe the time within which contracts must be let 
after bids are received. 


RETURN TO MUNICIPAL WATER PLANT 


The Indiana Public Service Commission holds 
that the plant of a municipality operating its own 
water supply system should earn at least enough to 
pay for operating expenses, depreciation and the an- 
nual retirements on the funded debt and the interest 
charges thereon, provided the annual retirements and 
interest charges do not exceed what ordinarily would 
be considered a fair return on a reasonable value of 
the plant if operated as a private concern. The net 
income from the water department should be an- 
nually covered into the general fund of the city 
where it would be available for retirements on the 
funded debt and for the payment of interest charges. 


RULE AS TO DEPOSITS FOR WATER BILLS 


The Indiana Public Service Commission considers 
that there is no objection to a municipality operat- 
ing its own water plant making and filing a rule 
requiring subscribers to make a deposit to guarantee 
the payment of bills for water consumed, providing 
the deposit is reasonable. Such a rule, if made, 
should be strictly adhered to, and should give the 
subscriber the option of making a cash deposit or 
of furnishing a written guarantee. The Commis- 
sion authorized the City of Connersville to file such 
a rule, the rule to provide that in case of a cash de- 
posit it should be returned, less any unpaid bill, 
when service is discontinued, with interest at the 
rate of 6 per cent. per annum. 


COUNTY ROAD CONTRACTORS’ BONDS AS PROTEC- 
TION TO SUBCONTRACTORS 


When a contractor’s bond for county road con- 
struction is to the Commonwealth of Pennsylvania, 
for the use of a county and any other corporation 
or person interested, the bond is not for the sole 
protection of the county, but also inures to the 
benefit of any corporation or person furnishing 
labor or materials in and about the construction of 
the roadway. It has been ruled in a number of deci- 
sions in Pennsylvania Courts that such a bond 
covers only such materials as enter into or become 
a part of the visible work which was directed to be 
done. The primary purpose of including in the 
contractor’s bond such a clause protecting labcrers 
and materialmen, the Pennsylvania Superior Court 
says, H. R. Robertson Co. v. Globe Indemnity Co., 
77 Pa. Superior Ct. 422, is to secure for the con- 
struction competent labor and satisfactory material. 
It is to the interest of the public authorities that 
this be done; but the inclusion of such a clause does 
not relieve subcontractors and materialmen from all 
care in relation to the matter. “If they are to be 
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protected by the provisions of the bond, it is in- 
cumbent on them to see that the materials furnished 
by them are used in and about the construction of 
the work and not diverted elsewhere, or by the 
negligence of the contractor suffered to deteriorate 
-and be condemned. To hold otherwise would open 
the door to covin and fraud to such an extent that 
it would be difficult to secure such bonds from 
responsible surety companies.” 
AMBIGUITY IN RESOLUTION AND PLANS FOR PAVING 
FATAL TO PROCEEDINGS 

Where an immaterial difference exists between 
street improvement work to be done by the resolu- 
tion of intention and that described in the plans and 
specifications, the proceedings will not be rendered 
void, but the clear provision of the resolution of 
intention will govern. This rule, however, does not 
apply to a case where the resolution of intention is 
ambiguous and contains contradictory provisions. 
Where plans and specifications for paving, made 
part of the resolution of intention by reference, 
called for additional work, it was held, Southwest 
Paving Co. v. Wilson (Cal. App.) 206 Pac. 776, 
that an ambiguity was created which rendered the 
proceeding void. The property owners would have 
no certain basis upon which to rely, and persons 
desiring to bid would have no definite starting point 
from which to reckon. To insure fair competitive 
bidding, the bids must be for the construction of the 
same work, not only as to character, but as to extent 
as well. 


COST OF OPERATION OF UTILITY ACQUIRED BY 
MUNICIPALITY 


The Washington Supreme Court holds, Asia v. 
City of Seattle, 206 Pac. 366, that under Rem. 
Code 1915, sections 8005, 8006, 8008, authorizing a 
city to acquire and operate street railways, but 
prohibiting the incurring of general indebtedness 
therefor without submitting the question to the 
voters, the city cannot, without such submission, 
voluntarily or involuntarily encroach upon its 
general fund, or otherwise place upon the taxpayers 
the burden of meeting deficits of any kind incurred 
by reason of the carrying out of a plan of purchase 
or the operation and maintenance of a street railway 
system. If not so submitted, all obligations arising 
from such acquisition, operation and maintenance 
of the utility must be met from revenue. 


ASSIGNEE OF ENGINEER’S FEE HELD NOT ENTITLED 
TO RECOVER ON QUANTUM MERUIT 


A city made a contract with an engineer for his 
services as consulting, designing and supervising en- 
gineer in the installation of a sewer system for the 
city. The engineer assigned his rights to the fee 
provided to be paid him when the contract had 
been fully performed. The assignee sued the city on 
a quantum meruit for the reasonable value of 
services performed. It was held, Cambridge Co. 
v. City of Elsinore, (Cal. App.) 206 Pac. 1021, 
that the assignee acquired no right other than the 
right to such fee as might become due to the en- 
gineer under the terms of his express contract with 
the city; and that as the engineer never became 
entitled to such fee, he having failed substantially 
to perform his contract, the assignee could not 
recover on a quantum meruit the reasonable value of 
the engineer’s partially performed services. 
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CALENDAR 


Sept. 11-15—ASSOCIATION OF IRON 
AND STEEL ELECTRICAL ENGI- 
NEERS. New Auditorium, Cleveland, 
Ohio. 

Sept. 12-15—NEW ENGLAND WA- 
TER WORKS ASSOCIATION. 4ist an- 
nual convention. New Bedford, Mass. 
Secretary, Frank J. Gifford, Tremont 
Temple, Boston, Mass. 

Sept. 14-16—AMERICAN ASSOCIA- 
TION OF PORT AUTHORITIES. Con- 
vention at Toronto. Secretary, M. P. 
Fennell, Jr., Montreal. 

Sept. 19-23—-LEAGUE OF CALIFOR- 
NIA MUNICIPALITIES. Annual con- 
vention, Palo Alto, Cal. Executive sec- 
retary, W. J. Locke, Pacific Bldg., San 
Francisco. 

Sept. 25-28—SOUTHWEST WATER 
WORKS ASSOCIATION. Annual con- 
vention, Hot Springs, Ark. Secretary, 
E. L. Fulkerson, Waco, Tex. 

Sept. 30—-NEW YORK SECTION, AM. 
WATER WORKS ASS’N. Meeting, Utica, 
N. Y. Secretary, Burt H. Hodgman, 50 
Church St., New York City. 

Oct. 2-6—AMERICAN SOCIETY FOR 
MUNICIPAL IMPROVEMENTS. Annual 
convention, Cleveland, Ohio. Secretary, 
Charles C. Brown, St. Petersburg, Fla. 

Oct. 4-9—-AMERICAN SOCIETY OF 
CIVIL ENGINEERS. Fall meeting, San 
Francisco, Cal., Palace Hotel. Secretary, 
John H. Dunlap, 33 West 39th St., New 
York. 

Oct. 9-10—-INTERNATIONAL ASSOCIA- 
TION OF STREET SANITATION OF- 
FICIALS. Annual conference, Chicago, II1., 
Hotel La Salle. Secretary, A. M. Anderson, 
Chicago. 

Oct. 16-19 — AMERICAN PUBLIC 
HEALTH ASSOCIATION. Annual meet- 
ing, Chicago, Ill. Secretary, A. W. 
oo 3870 Seventh Ave., New York, 


Nov. 14-16—-NORTH CAROLINA SEC- 
TION, AM. WATER WORKS ASS’N. An- 
nual meeting, Gastonia, N. C. Secretary, 
Thorndike Saville, Chapel Hill, N. C. 


Nov. 15-16—NATIONAL INDUSTRIAL 
LEAGUE. Annual meeting. New York 
City. Secretary, J. H. Beck, Chicago. 


Dee. 7-183—NATIONAL EXPOSITION 
OF POWER AND MECHANICAL EN- 
GINEERING. New York City. 


sacle es 
AMERICAN SOCIETY OF CIVIL 
ENGINEERS 

The fall meeting will be held at San 
Francisco on Oct. 4th to 9th, at the 
Palace Hotel. The preliminary pro- 
gram is as follows. 

Wednesday, Oct. 4—9 a. m., get-to- 
gether; 10 a. m., technical papers; 2 
p. m., local excursion; 8 p. m., tech- 
nical papers. 

Thursday, Oct. 5—9 a. m., get-to- 
gether; 10 a. m., technical papers; 2 
p. m., local excursions; 6: 30 p. m., din- 
ner and smoker. 

Friday to Monday, Oct. 6-9—Excur- 
sion to Don Pedro, Hetch Hetchy and 
Yosemite Valley. Those who do not 
wish so long an excursion may return 
directly from Hetch Hetchy to’ San 
Francisco Sunday. 

The special excursion rates, includ- 
ing Pullman, are: Boston, $215.18; 
New York, $203.58; Chicago, $133.26. 
INTERNATIONAL ASSOCIATION OF 
STREET SANITATION OFFICIALS 


Because of the change made by the 
American Society for Municipal Im- 





provements of its convention date 
from the week of October 9 to that of 
October 2, the International Society of 
Street Sanitation Officials has changed 
the date of its Chicago convention to 
October 9 and 10, as some of the mem- 
bers wished to attend both meetings. 
President W. J. Galligan announces 
that it is proposed to hold morning 
and afternoon sessions on Monday, 
October 9, and on Tuesday, as guests 
of the city of Chicago, take a trip by 
boat to the locks of the Sanitary 
Canal. 

NEW ENGLAND WATER WORKS’ 

ASSOCIATION 

The 41st annual convention of this 
association will be held at the New 
Bedford Hotel, New Bedford, Mass., 
on September 12th to 15th. The tech- 
nical sessions and manufacturers ex- 
hibit will be on the top floor of the 
hotel. The program is announced as 
iollows: 

Tuesday Morning, 10 o’clock. 

Address of welcome by Mayor W. H. 
B. Remington. 

‘Description of the New Bedford 
Water Works and Experiments with 
Substitutes for Lead in Jointing Cast 
Iron Pipe,” by Stephen H. Taylor, super- 
intendent New Bedford water works. 
Wednesday Morning, 9 o'clock. 

“Co-operation,” by Francis T. 
Kemble, secretary New Rochelle Wa- 
ter Company. 

“Why We Should Inspect Water 
Works Equipment,” by Thomas E. 
Lally, assistant engineer, Public Works 
Department, Boston. 

“The Quality of Water and Its Re- 
lation to the Life and Proper Opera- 
tion of Service Pipes and Plumbing 
Appliances,” by David A. Heffernan, 
superintendent, Water Works, Milton, 
Mass. 

Wednesday Afternoon, 2 o’clock. 

“Pumping by Electricity at Concord, 
N. H.,.” by Percy R. Sanders, superin- 
tendent, Water Works, Concord, N. H. 

“Experiences with a 35-Year Old 
Steam Pump,” by Fred O. Stevens, en- 
gineer and _ superintendent, Water 
Works, East Weymouth, Mass. 

“Should the Water Department be 
Merged with Other Municipal Depart- 
ments in Its Management and Fi- 
nances?” by George A. King, superin- 
tendent, Water Works, Taunton, Mass. 
Wednesday Evening, 8 o'clock. 

“Some Observations on Cross-Con- 
nections for Private Fire Protection,” 


by Caleb M. Saville, chief engineer, . 


Board of Water Commissioners, Hart- 
ford, Conn. 

“Some Experiences in Meter Setting 
and Maintenance,” by James A. Mc- 
Murry, assistant engineer, Public 
Works Department, Boston. 
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“Legal Points in the Purchase of a 
Water Company,” by Henry A. Symonds, 
engineer, Boston. 

Thursday Morning, 9 o’clock. 

“The Water Supplies of Southeastern 
Massachusetts,” by X. H. Goodenough, 
chief engineer, Massachusetts Depart- 
ment of Health, Boston. 

“The Water Supply of Fall River,” 
by H. K. Barrows, consulting engineer, 
Boston. 

Thursday Afternoon, 4 o’clock (on the 
boat). 

“A New Method of Purifying 
Water,” by Harry W. Clark, chief 
chemist, Massachusetts Department of 
Health, Boston. 

“The New Water Supply of Prov- 


idence,” by Frank E. Winsor, chief 
engineer, Water Supply Beard, 
Providence. 


Friday Morning, 9 o'clock. 

“The Boston High Pressure Service 
and a Discussion of Variations in the 
Design of other Systems,” by Frank A. 
McInnes, engineer, Water Division, 
Public Works Department, Boston. 

“High Pressure Fire Systems from 
the Underwriters’ Viewpoint,” by Geo. 
W. Booth, chief engineer, Board of 
Fire Underwriters, New York. 

“Short Statements from Several 
Fire Chiefs on Value of High Pressure 
Service from Fire Fighters’ View- 
point” 

Friday Afternoon, 2 o'clock. 

“Sanitary Dangers to Water Sup- 
plies,” by E. Sherman Chase, engineer, 
Boston. 

“Application of Copper Sulphate to 
Hartford Reservoirs and Some Effects 
on the Length of Filter Runs,” by J. 
E. Garrett, office engineer, Board of 
Water Commissioners, Hartford. 

“An Elementary Discussion of the 
Hydrogen-Ion Determination and Its 
Significance,” by Robert Spurr Wes- 
ton, consulting engineer, Boston. 
Entertainments: 

Tuesday afternoon, automobile ride 
to Quittacas pumping station, lunch 
there and then visit reservoir and 
other parts of system. 

Tuesday evening—informal reception 
with dancing at hotel. 

Thursday afternoon—excursion by 
steamer on Buzzard’s Bay and by trol- 
ley to Fort Phoenix, where clam bake 
will be served. 


NORTH CAROLINA SECTION, AMERI- 
CAN WATER WORKS ASSOCIATION 
The annual meeting of this section 
will be held in Gastonia, N. C., on No- 
vember 14, 15 and 16, in the new filtra- 
tion plant of the Gastonia water works. 
There will be an exhibition of manu- 
facturers’ apparatus and appliances, as 
well as papers and discussions. In ad- 
dition to the filtration plant, the 
activated sludge sewage treatment 
plant will be interesting for inspection, 
The convention will open Tuesday 
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evening with a banquet, an address of 
welcome by the mayor and a response 
and annual address by the president, J. 
L. Ludlow. The time and place for 
the next meeting will be selected. 

Wednesday morning, J. O. Craig of 
Salisbury will read a paper entitled 
“Water Works Accounting — Water 
Rates.” “Experience with Woodstave 
Pipe in Greensboro,” by M. N. Boyles, 
and “The Gastonia Water Purification 
Plant,” by J. H. Rhyne, will be read 
and a discussion of the latter will be 
given. by F. W. Simons and an inspec- 
tion of the plant made. 

Wednesday afternoon the following 
papers will be read: “Operation and 
Care of Chlorine Control Apparatus” 
by P. J. Dishner, discussed by a rep- 
resentative of Wallace & Tiernan. 
“Uses of Deep Well Water to Secure 
Additional Alkalinity for Treating Sur- 
face Water,” by J. C. Womble of 
Washington, D. C. “Laboratory Con- 
trol of Filtration,” by Geo. D. Nor- 
com. “Economical Control of Chemical 
Dosage in Filter Plants,” by R. A. 
Maddock. “Operation of Small Filter 
Plant,” by R. F. Ward. “The Impor- 
tance of Filter Sand and Gravel in 
Filtration Plants,” by: A. O. True. 
“Use of Oxy-Acetylene Torch in 
Water Works Practice,” by J. C. 
Michie. “Experience with Pipe Clean- 
ing Machines,” by J. C. Michie, with 
discussion by representative of the 


PUBLIC WORKS 


National Water Main Cleaning Com- 
pany. “A New Form of Pipe Joint,” 
by Thorndyke Saville. “Air Lift 
Pumps for Deep Wells,” by a repre- 
sentative of the Gould Mfg. Company, 
with discussion by P. W. Pressley, C. 
W. Lee and others. 

Wednesday evening the following 
papers: “A Water Works Superin- 
tendent’s Responsibility for Fire Fight- 
ing,” by a _ representative of the 
Underwriters’ Association. “The Op- 
eration and Care of Electric Motors 
for Pumping Units,” by E. E. Williams. 
“Algae Growth in Reservoirs,” by L. 
H. Shaner, with discussion by E. E. 
Williams. “Experience with Universal 
Pipe,” by A. McK. Maffitt, with discus- 
sion by Mr. Bennett. 

Thursday morning the following 
papers will be read: “Reduction of 
Consumption by House to House In- 
spection,” by A. McK. Maffitt, with 
discussion by E. B. Bain. “A Simple 
Water Works Accounting System,” by 
C. M. Whitlock. “The Underground 
Water Resources of North Carolina,” 
by Col. J. H. Pratt. “Combustion of 
Coal in Boiler Furnaces,” by A. McK. 
Maffitt. “The Problem of Cross Con- 
nections and Charges for Private Fire 
Protection,” by W. J. Alexander. “The 
Gastonia Sewage Treatment Plant,” by 
J. H. Rhyne and William Piatt, fol- 
lowed by an inspection of the plant. 
“Practical Use of Hydrogen-Ion De- 
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terminations,” by W.. S. Thereault. 
Round table discussions of “Unusual 
Peaks in Consumption”; “Servicé Con- 
nections. to Mains Without Lead 
Joints”; “Substitutes for Lead Joints 
in Cast Iron Pipes”; “Accounting”; 
“Rates”; “Metering”; and “Distribu- 
tion Problems. 

The secretary-treasurer of the sec- 
tion is Thorndyke Saville, Chapel Hill, 
nm. &. 








PERSONALS 





Mellen, Arthur F., assistant superin- 
tendent of filtration for the Minneapo- 
lis Water Works Department, will 
succeed Lewis I. Birdsall in charge of 
the Minneapolis filtration plant. Mr. 
Mellen is Secretary of the Engineers’ 
Club of Minneapolis. 

Johnson, Col. George A., has been 
retained to plan and supervise the con- 
struction of improved sewage disposal 
works for Trenton, N. J. 

Burroughs, P. E., District Engineer 
of the State Road Commission of 
Maryland, has resigned and associated 
with Mr. D. A. Hanneman Construc- 
tion Company of Salisbury. 

Eby, Earl H., formerly district en- 
gineer with the South Dakota High- 
way Commission, has been promoted 
to the position of construction engi- 
neer with headquarters at Pierre. 
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PAINT ECONOMY 


is not the price per gallon paid, but the 


number of years of service a paint will 
give. 

Because of its better protective qualities, Dixon’s 
Silica-Graphite paint makes frequent repainting un- 
necessary and so gives better protection at less cost. 

It is a natural combination of flake graphite and 
silica, mined only by ourselves. The vehicle is the 
pure boiled linseed oil. 

Dixon’s Silica-Graphite Paint will not peel or 
crack or flake off because of the natural elasticity 
of the flake graphite, while the silica is an anchor 
that withstands wear. 


It is made in FIRST QUALITY only, with a repu- 
tation for economy covering a period of 50 years. 


Write for Booklet No. 102-B 
and long service records. 


JOSEPH DIXON 
CRUCIBLE CO. 


Jersey City, New Jersey 
Established 1827 
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Here is a new book that helps the user of construction equip- 
ment to get the most out of every dollar he spends. It contains 
in convenient alphabetical arrangement, complete cost data on 
every kind of construction equipment. 


HANDBOOK OF CONSTRUCTION EQUIPMENT 
Its Cost and Use 
By Richard T. Dana 
849 pages, flexible, 351 illustrations, $6.00 net, postpaid. 


The aim of the book is to assist the contractor and the engineer 
in the selection and application of the best methods in the 
least time. It eliminates guess and enables cost estimates to 
be made on the basis ‘of definite knowledge. 


© 43 39th St. 
Public Works “NY See 





























SEWER CASTINGS 


Over 100 Standard Styles for all 


drainage purposes. 
Reinforced to withstand heavy traffic. 


Immediate deliveries from stock. 


1922 Catalog furnished on request 


BARBOUR STOCKWELL CO. 


205 Broadway Cambridge 39, Mass. 
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NEW CATALOGS 


(If you want any of these catalogs 
send the number with your name and 
address to PUBLIC WORKS and it 
will be sent to you promptly without 
charge or obligation.) 


WATER WORKS AND POWER PLANT 
SPECIALTIES 


451. McAlear Mfg. Co, 1901 S. 
Western Avenue, Chicago, Ill. 128 page 
catalog, No. 27, specialties for power 
plants, oil refining and water works 
plants, plumbing systems and marine ser- 
vice described in detail. 


ROAD RAZER CIRCULAR 

453. The Avery Company has just 
issued a circular advertising their one- 
man power lift road razer, stating that 
more than 100 representatives driving 
these appliances will visit communities 
throughout the country, demonstrating 
the value of the machines for smooth: 
ing rough roads. 


EXCAVATOR AND LOADER 
454. The T. L. Smith Company, Mil- 
waukee. Four page leaflet describing the 
use of the Smith Excavator and Loader, 
by which cellars, sand pits, etc., are 
excavated without either machine or 
wagon going into the hole. 


USICAST PRODUCTS 

455. U. S. Cast Iron Pipe and 
Foundry Company. A pamphlet con- 
taining photographs of the various 
works of the company in New Jersey, 
Ohio, Tennessee and other states; 
also showing interesting illustrations 
of its products. 


REDUCING ULTIMATE CULVERT 
COSTS 
456. Pamphlet 3% inches by 6 
inches. Setting forth the merits of 
cast iron as manufactured by the U. 
S. Cast Iron Pipe and Foundry Com- 
pany for use in highway culverts. 


WATER, GAS AND FLANGED PIPE 

457. National Cast Iron Pipe Com- 
pany. A catalog of cast iron pipe and 
fittings containing the A. W. W. A. 
standard specifications, with standard 
dimensions; also the A. G. I. standard 
specifications for gas pipes. 80 pages. 


REFUSE DISPOSAL IN SMALL 
COMMUNITIES 


458. Balmer Corporation. De- 
scribes plants used in hospitals and 
small communities. 


TRADE STANDARDS IN PUMP 
_ ‘INDUSTRY 

459. Pamphlet of 21 pages giving 
the standards of manufacture, of 
definitions of terms, and of customs in 
the pump industry, as recommended 
by the Hydraulic Society, which is 
composed of the Worthington Pump 
and Machinery Corp., Goulds Mfg. 
Co.. DeLaval Steam Co. and 25 
other pump manufacturers. 


ONE HOUR AND FIFTY-SEVEN 
MINUTES 
460. The Koehring Company. A 
3-page leaflet giving the record of a 
Kochring paver with time out of 
service of one hour and fifty-seven 
minutes in three seasons. 
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_As if across a desk 


“New York is calling!"’ says 
the operator in San Francisco. 
And across an entire continent 
business is transacted as if 
across a desk. 


Within arm's length of the man 
with a telephone are 70,000 
cities, towns and villages <on- 
nected by a single system. 
Without moving from his chai., 
without loss of time from his 
affairs, he may travel an open 
track to any of those places at 
any time of day or night. 


In the private life of the indi- 
vidual the urgent need of instant 
and personal long distance 
communication is an emergency 
that comes infrequently—but it 
is imperative when it does 
come. In the business life of 
the nation it is a constant neces- 
sity. Without telephone service 
as Americans know it, industry 
and commerce could not operate 


toward Better Service 


on their present scale. Fifty 
per cent more communications 
are transmitted by telephone 
than by mail. This is in spite 
of the fact that each telephone 
communication may do the 
work of several letters. 


The pioneers who planned 
the telephone system realized 
that the value of a telephone 
would depend upon the number 
of other telephones with which 
it could be connected. They 
realized that to reach the great- 
est number of people in the 
most efficient way a single sys- 
tem and a universal service 
would be essential. 


By enabling a hundred 
million people to speak to each 
other at any time and across 
any distance, the Bell System 
has added significance to the 
motto of the nation’s founders: 
“In union there is strength.” 


“BELL SYSTEM” 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 





NOVO POWER 
461. The Novo Engine Company. 
Eight-page pamphlet describing Novo 
hoists, saw rigs, and other uses for 
Novo engines. 
STREET LIGHTING 


462. Folder entitled “Turning Night © 


Time Into Day Time,” describing some 
of the Westinghouse Electric Com- 
pany’s street lighting fixtures, with 
illustrations. 12 pages. 

WILLIAMS’ ELECTROLYTIC CELL 


463. Electrolytic Chlorine Company, 
Kansas City, Mo. 12-page pamphlet 
describing manufacture of chlorine in 
small quantities for water sterilization. 


CENTRIFUGAL PUMPS 
464. Pennsylvania Pump & Compres- 
sor Company, Easton, Pa. A new 16- 
page bulletin No. 202, describes the 
company’s line of double suction, 
single stage centrifugal pumps. Con- 
tains useful engineering data. 
DRESSER STEEL PIPE COUPLINGS 
465. S. R. Dresser Mfg. Co., Brad- 
ford, Pa. Folder describing coup- 
lings for pipe lines, especially water 
pipes, either steel or cast iron. 
BERMUDEZ ROAD BOOK 
467. Barber Asphalt Co., Philadel- 
phia, Pa. A 16-page booklet, well illus- 
trated, describing special advantages 
of Barber asphalt for road work. 
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New Appliances 


Describing New Machinery, Apparatus, Materials and Methods and Recent Interesting Installations 





BYERS TRUCKRANE 

A crane mounted permanently on a 
motor truck, which can be driven from 
the garage to the job every morning 
and from one job to another, is being 
put on the market by the Byers Ma- 
chine Company under the name of the 
“Byers Truckrane.” The manufactur- 
ers believe that it will be the ideal 
equipment -for general contractors, 
counties, municipalities and industrial 
plants. 

The crane unmounted weighs 6 tons 
and is similar to Byers Auto-Crane 
model No. 1 in every respect except 
that it has no wheels, jack shaft, or 
differential and drive chain. It has a 
power drum for raising and lowering 
the steel boom. The crane is furnished 
with a Hercules’ 4-cylinder 4”x5” en- 
gine developing over 30 horsepower, 
operated by gasoline power. Any half- 
cubic-yard bucket weighing not over 
2,000 pounds can be used with it. 

The crane can be mounted on any 


BYERS TRUCKRANE 


truck, even an old one that has seen 
90 per cent. of its usefulness if the 
motor is capable of turning over. Bar- 
gains in half-worn out motor trucks 
can be had everywhere which will per- 
mit obtaining a complete outfit at ex- 
tremely reasonable cost. 


FOUR-WHEEL-DRIVE FIRE TRUCK 

The most recent tractor truck to 
enter the fire department field is the 
F. W. D., manufactured by the Four- 
Wheel-Drive Auto Company. This 
tractor has a 105-inch wheel base, a 4- 
cylinder Wisconsin motor which devel- 
ops a horsepower of about 65 and is 
capable of driving the tractor and load 


at about 25 miles per hour. Newark, 
N. J. recently motorized two of- its 
hook and ladder trucks by removing 
the front wheels and axles of the 
horse-drawn truck and mounting the 
front end of the bodies on F. W. D. 
tractors by means of a fifth wheel. 


PREPARED JOINT PIPE 

What is known as the “Simplex Pre- 
pared Joint Pipe” has been placed on 
the market by the American Cast Iron 
Pipe Company. The pipe is manufac- 
tured in 5-foot lengths and in sizes of 
2”, 3”, 4” and 6” diameters and designed 
for working pressures up to 150 lbs. 
The joint has a prepared gasket made 
in one piece to be slipped onto the 
male end of the. pipe just prior to 
coupling it up. Bolt flanges are pro- 
vided, and by means of bolts the two 
lengths of pipe are drawn together and 
the gasket wedged into the stuffing 
box when the bolts are tightened. The 
gasket is made of different materials 


furnished for connecting “simplex” 


construction to existing lines. 


ONE-MAN POWER GRADER 

The Wehr one-man power grader is 
designed to meet the requirements of 
maintenance work in city streets and 
country roads and also furnishing 
work and light grading for contrac- 
tors. The standard Fordson tractor is 
the power unit, which enables the user 
to get quick service on any motor part 
in any part of the country. The grad- 
er is constructed with a heavy steel 
channel frame carrying a 6-foot blade, 
which is used for finishing work and 
grading. The blade can be raised or 
lowered or tilted at any angle desired 
by the operator. 

The motor is swung on a three-point 
suspension so that no unnecessary 
strains are put on the power unit. 
The weight of the power unit is util- 
ized to hold the grader steady on the 
road when working, for which reason 
this machine will do more work than 
any other light-type machine on the 
market, where the power is utilized 
ahead of the cutting blades. It is 
claimed that, used as a maintainer, this 
grader will do three times the work of 














for different services. For water and 
gas, it is made of lead and jute. For 
oil, vapor and acid, asbestos is used. 
For certain other services, rubber is 
used. 

The pipe is found serviceable for in- 
dustrial water supplies, water and gas 
service lines, filtration plants, re- 
frigeration, sewage disposal and other 
purposes. The gasket, being a flexible, 
yielding, but homogeneous material 
between the metal surfaces, permits 
longitudinal and lateral deflections, 
with no severe strain or stresses. Fit- 
tings such as crosses, tees, bends, re- 
ducers, etc., are made with the same 
joint fittings. Threaded couplings are 


WEHR ONE-MAN POWER GRADER 


any horse-drawn equipment or of any 
light-power maintainers now on the 
market. 


THE TRAIL-FORD 
A two-wheel trailer designed to con- 
nect directly to the rear axle housing 
of a Fordson tractor through adaptor 


castings which clamp _ solidly to 
grooves in the housing, immediately 
inside the wheels, has been brought 
out by the Automotive Utilities Cor- 
poration. The adaptor castings are 
cast iron bushings designed so that 
the steel clamps that encircle same 
may swivel radially on the adaptor 
castings. This eliminates all wear on 
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Reliable Service 


Public Service Companies 
requireequipmentthat will give 
reliable service continuously. 


For over fifty years the great 
Mue.cerR Factories have sup- 
plied the Public Service Com- 
panies of the leading American 
and Canadian cities with 
dependable 


MUELLER Brass 
Water Works Goods 


such as Mue.cer Goose Necks 
E-501,- MUELLER Ground 
Key Curb Cocks E-557 and 
MUELLER Extension Service 
Boxes E-751 here illustrated— 
and many others. 

It pays to install MUELLER 


goods for reliable service. Mail 
orders given prompt attention. 


AH. MUELLER MFG. COMPANY 


DECATUR, ILL. 
PHONE BELL 153 
Water, Plumbing and Gas Brass Goods 
and Tools 


New York A. » 145 wy. je ‘St. 
Phon: atkins 5 


gan Pumeinen, O08 Mission St. 
Phone Sutter 357 


Sarnia, Ontario, Canada 
Mueller Metals Co. Pest Huron, Mich., Makers of “Red Tip” 
Brass ; Brass and a Klein Tubing: Forgines Castings 
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axle housing as it throws wear on 
adaptor castings which may _ be 
quickly and cheaply replaced. 

The. wish bone and main frame 
are pivotly mounted through a king 
plate. The construction of the king 
plate eliminates the wear on the pivot 
bolt. There is no shear whatever on 
this bolt as the draw bar pull, strain, 
and stress is entirely taken care of by 
the king plate. The king bolt merely 
acts as a tensicn member to hold parts 
together. 

The wishbone is constructed of 5- 
inch standard channels and steel cast- 
ings. On each of the forward ends of 
the wishbone are mounted the steel 
spring cushioned clamps which con- 
nect the trailer to tractor, making them 
one unit. At the point of the wishbone 
a 6-inch roller is mounted. The roller 
is carried on a 3/4-inch ball bearing 
and rolls between the flanges of a 
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the wishbone which carries 75 per cent. 
of the load through the king plate and 
main frame of the trailer. 

The wishbone is so constructed and 
connected to the main frame of the 
trailer as to allow the tractor to turn 
either right or left without turning the 
main frame of the trailer until it comes 
to the point where the tractor started 
to make its turn. This produces the 
only two-wheeled trailer of the dead 
axle type that will follow in the same 
tracks of the towing vehicle. 

The main frame is 3 ft. wide and 7 
ft. long, constructed of 6-inch standard 
channels and balances on trailer axle 
so that a 3-yard gravity side or end 
dump body, a 6x10 platform body, or 
hayrack may be mounted thereon. 





WARNER SEMI-TRAILER 
A firm in a large Illinois city using 
more than 150 7-1/2-ton trucks, which 








POWER TRANSMISSION GEARS IN 
GEAR HOUSING ATTACHED TO 
FIFTH WHEEL. 


load. There is such a liberal margin 
of tire surface that the destructive ac- 
tion of the truck on the highway is less 
carrying 18 tons than it was formerly 
carrying 10 tons. 

The company claims special advan- 
tages for certain of the details of this 
output, such as transmitting the truck 

















VIEW 
FROM TRACTOR. 


channel iron quadrant placed trans- 
verse of the main trailer frame. Its 
function is to carry the rear end of 





OF TRAILFORD TRAILER DISCONNECTED 








BODY RAISED FOR DUMPING. 


did a large amount of hauling outside 
of the city found that the state law, 
which was being rigidly enforced, lim- 
ited the weight of vehicles and loads 
to 32,000 Ibs. with a limit of 16,000 Ibs. 
over any one axle, which would re- 
strict them to carrying less than 4-1/2 
tons of live load on 7-1/2-ton trucks. 
Engineers of the Warner Mfg. Co. 
were appealed to and developed a semi- 
trailer by use of which they could haul 
at least 10 tons without putting more 
than 16,000 Ibs. on the driving axle. 
Moreover, as the law permitted an ad- 
ditional 24,000 Ibs. total weight, includ- 
ing the load, if a trailer with separate 
axle and separate set of wheels is 
used and the total weight per inch of 
tire width does not exceed 800 lbs., 
the company developed a trailer rated 
at 15 to 18 tons, which weight can be 
carried where the law is not rigidly en- 
forced, or 10 tons where it is enforced. 
Thus, with an investment of less than 
$2,000 and practically no additional op- 
erating expense, the trucking company 
can haul a minimum of 10 tons live 
load where, without the semi-trailer, 
they were limited to 4-1/2 tons of live 


WARNER SEMI-TRAILER IN SERVICE. 


power through the fifth wheel of the 
semi-trailer into the hoist by mechan- 
ical rather than hydraulic hoist. The 
driver from the cab can throw the 
hoist in or out at any point. The fifth 
wheel is so mounted as to give com- 
plete freedom of action of the trailer 
frame both horizontally and vertically. 





IDEAL SEWER JOINT COMPOUND 

An asphaltic compound prepared 
for making water tight joints in vitri- 
fied sewer pipe is manufactured by the 
Waring-Underwood Company. The 
compound is poured at a temperature 
of about 400 degrees, joint runner or 
“snake” being used on the joint as in 
pouring a lead joint. It should be 
melted in a small roofing kettle or lead 
melting furnace and handled with a 
dipper that has a capacity just a little 
in excess of the material required for 
one joint. An illustration is cited 
where this joint was used in laying 
6-inch pipe that operated under a head 
of 44 feet. In a test lengih of pipe so 
jointed, the pipe itself burst at 55 Ibs. 
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243 West 39th Street 


“Practical Street 
Construction” 


By 
A. PRESCOTT FOLWELL 


There are many ways to get ideas, but the best and 
most reliable are the proven ones that save your 
time and expense. These usually find their way in 
print and become models and guides for problems of a 
similar nature. 


Many books have been written upon paving streets; 
others upon artistic treatment, but this is the only 
one treating of alignment, grade and cross section, the 
location of sewers and other underground construc- 
tion, the above-ground appurtenances, such as man- 
holes, fire-hydrants, fire alarm boxes, street signs, and 
a score of other features that go to make up a com- 
plex, modern city street. 


“Practical Street Construction” considers each in re- 
spect to its interrelation with all others. Each chapter 
is of real practical value. Diagrams and photographs 
are used in abundance—never merely for decorative 
purposes, but for the instructive ideas which they 
illustrate. 


Chapters include: 
Planning Street Alignment 


Motor Traffic and Street 
Grades 
Intersection Grades 


242 pages—151 Illustrations Sidewalks 


ORDER FROM 



















































Price $2.00 


Public Works Book Department 


New York City 
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DIRECT 
OXIDATION DISPOSAL 
CORPORATION 


LAND TITLE BUILDING 
PHILADELPHIA 


POSITIVE AND DEPENDABLE SEWAGE PURIFICATION 
BY THE DIRECT OXIDATION PROCESS 
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RU-BER-OID 


_ Pipe-seal 


es Jor Flexible Sewerdoints 


To insure the efficient functioning of the sewer 
you lay use Ruberoid Pipe-seal for the joints. 


Flexibility, together with protection from infil- 
tration, root penetration, and the corrosive action 
of sewage acids, is what counts. You get this 
in Ruberoid Pipe-seal because it is a joint com- 
pound of superior quality. 


ome fe Z Yj, The Ruberoid Co. makes Ruberoid Pipe-seal 
Pe from a long established formula which has 
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Sty — Set a as proven satisfactory on hundreds of jobs. 
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Tica — || Pe hag Write today for the Ruberoid Pipe-seal folder 
Hire yy Wh “Vf which tells you in greater detail about this com- 
me else prot ; pound and also gives instructions for its use. 
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f PRG BUILT and dur-» 
f Meee able Garbage Cans 
caved) 

eaieBO4 are one of the first 
requisites of an efficient 
garbage collection system. 











And it is because Iron Horse Gar- 
bage Cans meet all requirements 
that garbage collection system all 
over the country, some privately 
H operated, some municipally con- 
(| fH trolled, have adopted Iron Horse 
Cans as standard equipment. 








There are a number of styles and 
sizes. Our catalog describes them 
in detail. Write for your copy. 


Yi © 
ROCHESTER CAN CO. 


ROCHESTER, N. Y: 
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HIGH GRADE WATER WORKS SUPPLIES 


VALVE INSERTING MACHINE 


With this machine you can 
insert new valves in existing 
lines under pressure, avoid- 
ing annoyance to consumers 
and also avoiding great fire 
risks. This machine will 
cut section of pipe, place re- 
quired size valve in position, 
complete the work in every 
detail without interruption 
to supply. Insert 
all sizes 4” to 24” 
inclusive. 




















FIRE HYDRANTS 


mm Smith Fire Hydrants are scien- 

| tifically constructed by engi- 
neers to deliver the greatest 
volume of water under a given 
pressure. They are designed 
with easy-flow waterways 
without detours or obstruc- 
tions which have a tendency to 
kill efficiency. Built strictly 
along hydraulic principles to 
meet the exacting demands of 
modern fire equipment. Built 
for rugged use. Adopted by 
many cities. Especially de- 
signed for high pressure serv- 

Mm ice. 







































You can buy them 
or rent them. 


Write for our proposition 
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Makers of Smith Tapping Machine, Valves, Lead Furnaces, 
Pipe Cutting Machines, Gate Valves and Other Water Works Specialties 


WRITE FOR CATALOGUE 


THE A. P. SMITH CO., EAST ORANGE, N. J. 
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Equipped with 
various devices 


LOCOMOTIVE CRANES for handling 
CLAM SHELL and a 
ORANGE PEEL BUCKETS 


O. S. DEPENDABLE CRANES possess almost un- 
limited mobility. The radius of operation and variety 
of uses make them economical in road construction 
and excavation work. They mount obstacles, travel 
through the mud, turn in a 15-foot radius and have 
proved their excellence through years of satisfactory 
service. For speed, capacity and service they are 
unequalled. 
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CAONAUGEANAECAAAN SOCGOONACEGANAAAGOOAUAAGOAAOOAGOOAUAGOOAAUOGOOAUUOOOOOUUAEAIILI 


Write us outlining your field of work and we will 
submit prices. Catalog No. 18 mailed upon application. 


ORTON & STEINBRENNER COMPANY 


Main Office: Chicago, Ill. Factory: Huntington, Ind. 


AUATCUOVUAOEOUOEEOAEUUUOGUOGOCEUUOOUEGOOTUOOOEOGOOREUOOEOUOOEOOGEOOOOOOOOEAGUOOGOOOOGEUUEUCOOUO GAUGE 
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A TIGHT JOINT 


WESTON PPE GASKETS te Se 
AND FORMS 
No Breaks—No Lagging 
No Roots—No Skilled Labor 


Facilitates the laying of sewers. Make water- 
proof joints. Free from every defect known 
to pipe laying. Permits partial back-filling 
of the trench before the joints are made, 
thus promoting proper alignment of the pipe 
and preventing the breakage of the joints 
during back-fill. Can be laid in trenches con- 
taining water and water running through the 
pipes. 








Write for circular giwing the full story. 


L. A. WESTON, Adams, Mass. 














“STEWART SEWER CLEANING MACHINE” 


"SEWER AND HIGHWAY "Ulin Nei Evry Stat th Une” 
| CASTINGS | | wm meant RODS 


ship for trial. Who 
The largest manufacturer of sewer and | else will do it? 1614 Locust Street, St. Louis, Mo. 















: ‘ ; ; W. H. STEWART __133 George Street, Beston, Mas 
highway castings in the United States. wearer ate. S 






















inlet basins, etc., singly or by hundreds. If You Have a DEEP WELL 


ending in WATER-BEARING 
SAND OR GRAVEL. 


| 
Send us your inquiries for manhole heads, 
| 


FLOCKHART FOUNDRY CO. 


83 POLK STREET penne N. J. 
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VULCAN 
INCINERATORS 


The McCanse System 
for Municipalities 


ODORLESS AND SMOKELESS 


The Most Economical 


VULCAN INCINERATOR CO. 


SECURITY BUILDING ST. LOUIS $ ‘COOK: Manufacturer (““tat"U’'s” 





i equip it with the COOK PAT- 
m ENT BRASS TUBE WELL 
STRAINER and secure the 
maximum capacity of the well 
free from sand or particles of 
any kind. These strainers are 
in use by the Department of 
Water Supply of New York 
City, Parkersburg, W. Va., 
Memphis, Tenn., and Dayton, 
Ohio. 


Upon the completion of the well, 
allow me to quote upon a Steam 
Belt or Motor Driven Deep Well 
Pumping Outlet. 








Write for New Catalogue 





































DECARIE INCINERATORS 


[or Municipalities and /astitutiors 


We are one of the oldest concerns in the United States engaged in 
the erection of incinerators for the final disposal of municipal refuse. 


Our plants are of a distinctive type, and of scientific design passed 
upon years of experience. We have over 50 municipal installations in 
the United States and Canada. Among these are 15 repeat orders. 
Write us the conditions in your city and our engineers will furnish 
you with preliminary plans and proposals for the proper size of plant 

for your requirements. 


~egesews STACEY-BATES COMPANY [i= 
amaica, New Yor it /ilmington, No. Carolina 
100 Ton Plant Selling Agents: McKnight Bldg., Minneapolis 40 Ton Plant 
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JOINTITE 


A 
SEWER PIPE 
JOINT 
COMPOUND 








TITE. Alternate joints may be poured 
on the bank. Easily handled and placed. 
No skilled help required. Sets as soon as 
poured. Adheres to the pipe. 


_|M No caulking is necessary with JOIN- 


: 6 CATALOGS 
. 
—— on Airlock Apparatus for Sewers and 
Sewage Disposal 
Catalog No. 15—Flush tank Si- Catalog No. 12—Sewer Pipe Joint 
— phons, Water Regulators Compound. ie 
log No. 16—Automatic Si- Catalog No. 14—Automatic Si- 
AL + ony & Domestic Septic Tanks. — A ha Municipal Dis- 
No. 21—Pneumatie Sew- posa ants, 7 
G ~y BAR Catalog No. 7—Imhof Tanks. 


Catalogs mailed on request. 


L|} PACIFIC FLUSH-TANK CO. 


149 Broadway New York 




















SAFETY and NOISELESS 
Manhole Cover 


Does away with rattling or dishing 


Our foundries and machine shops are equipped to 
handle work on a production scale. No order too 
large or small. 

A large stock of stock patterns on hand and prompt deliveries 


assured. Special castings of soft gray iron from drawings or 
blueprints. We can also machine any castings to size. 


Full particulars on request—send for catalogue. 


WM. E. DEE COMPANY 
30 N. La Salle Street Chicago, IIL. 


Manhole, Catch Basin and Sewerage Castings of All 
Kinds. We Make Anything in Gray Iron 
Write for Our Prices 
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TTRIFTED 





UY . ff om 8 Ohio Plants 


Prompt Shipments 
. The Ohio Vitr ified Pipe ©. Uhrichsville Ohio 
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RIGHT NOW 


WHEN YOU WANT 


PROMPT SHIPMENT 


VITRIFIED SEWER PIPE 


TRY 


THE ROBINSON CLAY PRODUCTS CO. 
AKRON, O. 


IF YOU ARE HAVING TROUBLE GETTING PIPE 


TRY US — “WE SHIP” 














An Ounce of Prevention 
Is Worth a Pound of Cure 


Rx 
G-K > 
SEWER JOINT 
COMPOUND 


For long life of 
Sewers. Use as directed. 


Catalog No. 6 


G-K SALES AGENCY 


MACUNGIE, PA. 


























SEPTEMBER, 1922 PUBLIC WORKS 





Concrete Pipe 
is @ tried and 






tested material 





Independent Concrete Pipe being installed for City of Monroe, Michigan 


DURABILITY 


There is no question, nor has there ever been 
any question about the durability of Rein- 
forced Concrete Pipe. Concrete pipe gives 
utmost satisfaction wherever it is used for 
sewers, drains or culverts. 
















Engineers know that they can place depen- 
dence in the sewer that has been installed 
with this material. Concrete pipe will answer 
every purpose that the project may demand. 
The strength of concrete increases with age. 


CONCRETE PIPE MEANS 
PERMANENT CONSTRUCTION 


Concrete pipe is true to shape, provides 
smoothest flow line, gives maximum carry- 
ing capacity and greatest service. 


Easy to Lay—Cheaper to Lay 
Faster to Lay 





Consult us for prices and other data before 
bidding on your next work 


INDEPENDENT CONCRETE PIPE CO. 


INDIANAPOLIS, IND. 


























PUBLIC WORKS 


STEEL F RAME 
SUPPORTING™... 
MACHINERY  ™ 
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Link - BELT 
SEWAGE. SCREEN 


~« &-O* DIA. X B’-O“LONG-- 


EFFLUENT. 
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Above: Diagrammatic 


View of Screen. INFLUENT CHANNEL ~ 





Left: Close-up View 
of Brush. 
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The Link-Belt Sewage Screen 


For the Clarification of Municipal 


ed and Industrial Sewage 


‘THE Link-Belt Sewage Screen (patented) 

consists of a slowly revolving cylinder 
arranged to pass the material through the 
screening surface from the outside inward, 
in combination with revolving brushes car- 
ried forward longitudinally overhead, in con- 
tact with the screening surface, rotating in 
such a direction as to sweep the screenings 
forward and discharge them at the end of the 
cylinder for removal. 


The screen surface is made of bronze 


plates with narrow perforations running par- 
allel with the axis, or of straight parallel 
wires strung closely together, according to 
the work to be done. Hither arrangement 
favors the action of the brushes in cleaning. 
Each brush is adjustable in height, and its 


weight does not rest on the screen surface. 


Brushes may be added as required, and the 
outfits are built in capacities from 2.5 to 38 
cubic feet per second. 


Advantages 


Low first cost. 
j Low cost of operation and maintenance. 


Largest percentage of submerged screening sur- 
face. As high as 95% of the total screen area 
may be submerged, 
§ Great flexibility in design. Wide variations of 
level may be obtained with any volume of flow. 


A perfect cleaning device. 


Perfect adjustment of each individual brush. 
No useless work by brushes, no unnecessary 
weight on brushes—means long life of brushes. 


Send for further particulars. 


Great strength and rigidity. A cylinder is the 
strongest possible shape. 


A balanced machine at all levels and under all 
heads. 


Greatest accessibility and cleanliness, every part 
may be inspected and cleaned during operation. 


The loss of head, counterbalances the weight of 
the machine, No more power is required at high 
than at low levels. 


A Link-Belt screen has now been in operation for over twelve months at the Sewage Treat- 
ment Plant, Pleasantville, N. J. During this time, not a cent has been spent on repairs. 


1028 
LINK-BELT COMPANY 
PHILADELPHIA CHICAGO INDIANAPOLIS 
New York — oe Wilkes Barre 24 Nat’! Bank Bide. Seattle 820 First Ave., 8. Louisville, Ky. - F. Weble, Starks Bide. 
. chard “ae: 
a oe eee oe ae ered 
Buffalo - | Central i Nat'l Bank, Bide. Detroit viv, Mo. . 2 “gos Binbunc Bids, Denver®” Lindreoth, Shobert & Uo.. Boston Bide nenemg. L. Morrow, 720 Brown-Marz Bide, 


H. W. CALDWELL & SON CO., CHICAGO NEW YORE, Woolworth Bldg. DALLAS, TEXAS, 709 Main St. 





Canadian Link-Belt Co., Ltd.. Toronto and Montreal! 


LINK-BELT 
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CLAY PIPE 








The Archaic Arch at Nippur, discovered in 1894 by Dr. Haynes, is probably 
the first example of the use of the arch principle in drainage. According to 
our foremost archeologists, this drain was constructed during the reign of 
Narom-Sin, about 3750 B. C. The main sections of the arch are composed 
of unbaked clay brick with terra cotta pipe underdrains and overdrains. As 
shown in the illustration, there are two pipes forming the underdrain and 
one pipe is placed in the key of the arch. Some idea of its state of preserva- 
tion can be had from the photograph taken shortly after excavation. 
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Turn the Pages of History 
for Proof 


Clay products, after centuries of use and exhaustive test, are today recognized as the one mate- 
rial providing all the qualities necessary to satisfy the exacting demands of sanitary structures. 
Vitrified clay pipe resists all corrosion and presents a permanent cleanable surface. Vitrified 
clay pipe is dense and impervious to a high degree. Its glazed surface seals every minute pore. 
Vitrified clay pipe owes its high utility in sanitary works to the everlasting smoothness and clean- 
liness of its surface. 


Sewers Must Be Permanent 


Why Not Build Them of the Pipe Everlasting? 





Our engineers are ready at all times to give you information regarding the manufacture and use 
of vitrified clay products, embracing sewert construction, chimney construction, etc. We have 
ready for distribution a number of publications which will be of interest to you, including a hand- 
book on house sewers and house drains. Let us know your problems. 


For Full Particulars write 


Eastern Clay Products Association 


Henry T. Shelly, Secy., Mgr. <2 Phone Spruce 5029 


910 Penn Square Building, Philadelphia, Pa. 











TT canes 








Members Eastern Clay Products Association 


The Buckeye Fire Clay Co., Evans Pipe Co., Robinson & Sons Sewer 
Uhrichsville, Ohio Uhrichsville, Ohio Pipe Co., 
Uhrichsville, Ohio 
Cambria Clay Products Co., Junction City Sewer Pipe Co., ; 
Blackfork, Ohio Junction City, Ohio matinnen- Say zoetaet Co., 
ron, io 





Clearfield Sewer Pipe Co., Logan Clay Products Co., 
Clearfield, Penna. a “oe Ohio Ross Clay Products Co., 
Uhrichsville, Ohio 





Crouse Clay Products Co. Patton Clay Mfg. Co., , , 
oe Ohio , Soten’ Fem. St. Mary’s Sewer Pipe Co., 
. St. Mary’s, Penna. 


The Dennison Sewer Pipe Co., Pennsylvania Clay Products Co., Uhrichsville Clay Co., 
Dennison, Ohio West Winfield, Penna. Uhrichsville, Ohio 






















































East Ohio Sewer Pipe Co., Portland Stoneware Co., Wolf-Lanning Clay Co., 
Irondale, Ohio 49 Federal Street, Boston, Mass. Dennison, Ohio 
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POWER 


LOADING MACHINES 


Are a Necessary Part of Equipment for Economical 


ROAD CONSTRUCTION 


CONTRACTORS—MUNICIPALITIES 


use the CONANT CROWDING 10: 


AGENTS 


M. C. BENNETT, Providence FAIRBANKS CO., * 
BAGON-TAPLIN CO., Springfield, Mass. ROOT, som SS Co., 

HUBBARD FLOYD CO., New York LEWTER F. HOBBS, — Norfetk 
HENRY H. MEYER CO., Baltimore RALEIGH TRON WwoRKS ‘Co., Raleigh 


CONANT MACHINE CO. ©3227 


A Complete Gravel Plant of CONANT LOADERS 
* LOWEST HOTEL RATES INNEW YORK 


BURCH STONE SPREADERS (@ *ACCOMMODATIONS BETTER Zam 


do the job quicker, better and cheaper than men. They 3 ae H AN RATES INDICAT E 


spread stone, slag or gravel from the end of the truck to 


Screening & Reloading—Direct from Bank 














required depth and width. 


Pay for Themselves the First Mile 


Let us show you 
what other contrac- 
: tors have done with 
=" them and 0prove 
their value to you. 
Burch Unloaders and 
Burch pipe and 
sewer inlets are 
satisfactory to the 
contractor. 


THE 
BURCH PLOW WORKS CO. 
Dept. P Crestline, Ohio 











BROAD AY CENTRAL HOTEL 


Midway Between 
Battery and Central 
Park, Broadway at 
trd Street, New York 
City; Heart of Whole- 
sale District; Capac- 
ity, 1,000 Guests. 


Rates: 
250 Cheerful Rooms, Free 


Booms, Pri- 
eee $2.00 up 
Two and Three Room 


JAY G. WILBRAHAM, President Suites in Proportion 

















Loper Fire Alarm Company 


When You Write Advertisers You Will 





STONINGTON, CONN. 
Manufacturers of COMPRESSED AIR FIRE 
WHISTLES, WHISTLE BLOWERS, BELL 
STRIKERS, BOXES, GONGS, Etc., Ete. 
Estimates Cheerfully Given 


Do Them and Us a Favor by Mentioning 
PUBLIC WORKS 



































CUMMER PORTABLE ROAD ASPHALT PLANTS (3 UNITS) | 


750, 1,250 and 1,800 Yards 2-Inch Sheet Asphalt Daily or Other Standard Mixtures. 


EASY CAPACITY OVER 200 IN OPERATION 


CUMMER PLANTS NEVER WAIT FOR HOT SAND 
Selling haem, — Isles: 
MILLARS’ TIMBER & Le ey G COMPANY, Ltd. 


THE F. D. CUMMER & SON CO. 
London, E. C. 2 
Full Line Cummer Plants in London Steck. 























LOAD A FIVE-TON TRUCK 
FOR TWENTY-FIVE CENTS 


By Using a 
RELIANCE PORTABLE CAR UNLOADER 
and One Man 
CAPACITY 25 TO 35 TONS AN HOUR 


BEARS THE USUAL GENEROUS RELIANCE GUARANTEE 
PRICES QUOTED WILLINGLY DELIVERIES MADE PROMPTLY 


UNIVERSAL ROAD MACHINERY CO. 


KINGSTON, N. Y. 
RELIANCE ROAD BUILDING-LABOR SAVING EQUIPMENT 
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| PAVING BRICK 
Ba (ed @ Basten yale 
aap at pry aR 


COMBINES ALL THE LATEST IMPROVEMENTS 


and requirements of construction 
Thoroughly tested and tried out for a period of under direc 
of 3 Basan committee of the National Paving Brick Ro Prenens 
Association. 


SEPTEMBER, 1922 


Write for descriptive circular and prices. 


HETHERINGTON & BERNER. 


INDIANAPOLIS, INDIANA 








Practical Street 
Construction 








A book of vital importance to engineers, contractors 


Immediate Delivery— ) 


EPUBLIC MIXERS are instantly avail- ; 
R able—stocks in forty cities—no long o-ee. 
freight hauls—no delays—you get your mixer 

when you want it. by 








In addition to prompt delivery, you get a durable 
efficient mixer—an outfit that will save you money 
and make you money. Wire collect for name of your 
nearest Republic distributor. 


A. Prescott Folwell 





ing of streets, others upon the artistic treat- 


ANY books have been written upon the pav- 
Get prices — save M 
money and make ment of street exteriors; but the discussion 
ay of alignment, grade and cross-sections; of location 
of sewers and other underground constructions, and 
their above-ground appurtenances such as manholes 
and fire hydrants; of fire alarm boxes, shade trees, 
and street signs, and of the score of other features 
that go to make up the complex modern city street— 
all of these considered each with respect to its inter- 
relation with all the others—such a treatment of 
street construction has, we believe, not been at- 
tempted before with anything like the detail to be 
found in this volume. 


151 illustrations. 242 pages. Price, $2.00. 


PUBLIC WORKS 


248 W. 39th STREET 


Republic Iron Works, 137 Evans St., Tecumseh, Mich. NEW YORK 
































t ASPHALT PLANTS 
ALL TYPES 








The J. D. Farasey Mfg. Co. 
Cleveland, Ohio 
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Thawing kettles and the 
thawing house, once in- 
dispensable factors in the 
use of high explosives, 
now are things of the 
past on operations where 
Atlas Non-Freezing is 
used. Furthermore, the 
“powder headache,” so 
common with the hand- 
ling of ordinary high 
explosives, is UNKNOWN 
where this super-explo- 
sive is employed. Tell us 
what explosive you now 
are using and we will tell 
you what grade of Atlas 
Non-Freezing will do 


YOUR work. 





ATLAS POWDER COMPANY 
WILMINGTON, DEL. 


Branch Offices: — Allentown, Pa.; Birmirigham, 
Ala.; Boston; Chicago; Houghton, Mich.; Joplin, 
Mo.; Kansas City; Knoxville; McAlester, Okla.; 
Mexico City, Mexico; New Orleans; New York; 
Philadelphia; Pittsburg, Kans.; Pittsburgh, Pa.; 
Pottsville, Pa.; St. Louis; Wilkes-Barre. 











THE HONHORST 
Tar and Asphalt Heaters 


Write for TAR WAGON Prices and 
Description Pamphlet 


This heating kettle, called a Tar Wagon or Four-Wheeled 
Kettle, meets the demand for a high grade portable kettle 
of large capacity, for transporting, melting, heating, boiling 
down or reducing any kind of oil, tar, pitch, asphalt, joint 
filler, roofing composition, bituminizing materials, or patented 
paving filler. 

The kettle is semi-cylindrical, and made of %-inch boiler steel 
throughout, strongly braced with heavy angle iron. The firebox 
will burn any kind of fuel. Running gear, axles and wheels 
are the very best made, no expense being spared in perfecting 


them. 
250, 350, 500, 700, 900 Gallon Capacities 
WE MANUFACTURE 


Steel Smokestacks Tool Heaters 

Elevator Casings Pebble and Sand Dryers 
Portable Tar Heaters 
Stationary Tar Heaters 
Lead Furnaces 
Steel Lathe Pans 


THE JOS. HONHORST CO. 


CINCINNATI 1016 W. SIXTH STREET OHIO 











Streets & Sidewalks 


For cheap, quick and good construc- 
tion add to your street building equip- e 
ment a set of Blaw Universal Forms—the rails are so 
designed that forms of any shape or width of curb, 
gutter, combined curb and gutter, or sidewalk can be 
built, requiring only the necessary dividing plates. 

Our method of staking these forms holds them in 
rigid alignment and the Blaw Patented Slip Joint Con- 
nection (an integral part of each rail) provides a tight, 
stiff and smooth joint which permits their being erec 
and dismantled, by unskilled labor, in a fraction of the 
time required with wood forms. 

Blaw Universal Forms are economical because they 
enable you to complete your job in quicker time with 
unskilled labor, and give better results than any 
other type of form. They pay for themselves out of 
increased profits on the very first job—and you get 
these increased profits on every succeeding job you 
undertake. 

“The World’s Largest Builders of Steel Forms” 


BlLAW<r KN OX 


PITTSBURGH, Pa. New York- Boston - CHICAco 
$11 Farmers Bank Bidg. Cc fe) M PA N Detroit-SAN Francisco 
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NEWPO 
CULVERTS) 


: | \HE well-known strength of corrugated metal in- 
sures the purchaser of Newport Culverts that he is 


getting the maximum strength for supporting the | [rg , jt ‘@"; | - 
overburden and traffic load. Made in full-round and i 
‘ owe 


half-round shapes to fit every condition. The moderate | = 
first cost is the only cost. They last a life-time. Full jem ie a 
descriptive literature sent free on request. ‘| IF : “ 4 
lt 


NEWPORT CULVERT CO., Incorporated 


542 W. 10th Street Newport, Kentucky 





aye. - 






>t, — 
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(STRENGTH 


An Exceptionally Sturdy 


AUTOMATIC DUMP WAGON 
FOR CONTRACTORS 


























FROM 1% TO 3 


STRONG AND 
YARDS CAPACITY 


WELL DESIGNED 





























SUSQUEHANNA MODEL 











In closing the bottom doors, one side always shuts first, making a dirt- 


tight joint. 
Its light draft, large wheels and short turning radius, make it unusually 


desirable for road work. 
Send for descriptive literature and prices 


The Columbia Wagon and Body Co. 


Columbia, Pa. 


We build the Jennings Automatic: Dump Body for Ford ton and other makes of ton trucks 
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FOR SERVICE AND ECONOMY |\| 
CONNEEY’S ...---—----- I 


size and style of heater you require. ie 











NON-LEAKABLE WELDED OUR STOCK—YOUR SERVICE 
“Held by the Weld” Write for complete catalogue 


hee ae OOS 


HEATING KETTLES 








Combinati Heater and Dryer 
ae am with Lid end Drew Valve Style “B”—300 to 500 Gallon Capacities 

















Motor Driven Street Flushers and Sprinklers 


Will keep many prominent cities more healthful during the 
windy autumn months, by washing from the streets the dust, 
dirt, filth and disease germs. 


MR. CITY OFFICIAL 


Let us help you serve your constituents along these lines, by 
putting into service one of these late, modern machines. We 
can give you prompt delivery. 


Write for catalog, list of satisfied users and other general detailed informa- 
tion relative to these wonderful, economical, efficient street cleaners. 


The TIFFIN WAGON CO., Tiffin, Ohio 


BUILDERS ALSO OF COMMERCIAL MOTOR TRUCKS, SPECIAL GARBAGE WAGONS, 
DUMP WAGONS AND FARM WAGONS 
































andthe ont AEE 


Sethe eal Gre 
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OF FRETS 


“BUFFALO” MAINTENANCE ROLLERS 


For heavy. rolling and for breaking and loosening very hard and tough 
surfaces such as cement, asphaltic and bituminous concrete and macadam. 


Full information on request 


THE BUFFALO SPRINGFIELD ROLLER COMPANY, SPRINGFIELD, OHIO 


Builders of Road and Paving Rollers of all types and sizes—Steam and Motor. 














Hug Truck Turntable 








to | HUG 


Machines 
that every MOTOR TRUCK 


Road TURNTABLE 


a . 
A light, portable rig that speeds up 
Builder the work, eliminates delays of trucks. 
Cuts number of trucks required. Pro- 
should tects sub-grade and equipment; occu- 


] pies 7% ft. of road width. Two sizes: 
have . For Ford ton trucks, $330.00; for 2% ton 

















trucks, $440.00. F. O. B. Highland. 











HUG <3, m4 
Money-Saving Se 


Sub- 
Grading Turns Loaded Truck on Truck’s 


Machine Own Power 














A strongly made, easily operated machine that cuts sub- de 
true to grade, flat or crowned; cutting depth easily adjusted. ves 
labor of ten men per day, and pays for itself on the first half mile 
of road. Extra set of grader blades with each machine. 18 ft. Road 
Size, $450.00, F. O. B. Highland. 

Hug Equipment designed and constructed by a successful Road 
Builder. Guaranteed to give satisfaction. 
Let us tell you also about the HUG SPEED TRUCK. 
WRITE FOR DESCRIPTIVE CIRCULARS 


THE HUG co. 


Manufacturers Road Builders Equipment 
HIGHLAND, ILLINOIS 
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CLEANING STREETS 


BY 


VACUUM 


Sucking the dirt from the streets, 
‘without dust or the necessity of 
sprinkling, is the way of the Ohio 
Municipal Equipment Vacuum 
Street Sweeper. It is noiseless 
in operation and maintains a 
speed of about 3 to 5 miles an 
hour. 


PROVEN BY 


MANY SEVERE 
TESTS 


This Sweeper will clean all paved 
streets, not only those with sur- 
‘faces perfectly smooth, but even 
cobblestones. It has stood the 


tests of experts. 


Write for details of tests 
and actual operating costs 


The 
Ohio Municipal Equipment Co. 
Columbus, Ohio 




















“Concentration on, a single goal 
made Miss America the world’s 
fastest boat, and Wood-Detroit 
the best Dumping Equipment.” 


ed Worf 
Bult by Gar Wood 


Wood-Detroit Hoists and Steel 
Bodies—dependable, powerful and 
speedy — have helped make thou- 
sands of miles of improved high- 
ways, saving time, labor and money; 
that is the reason they are used al- 
most exclusively in this big field. 


With Vertical and Underbody types 
in all capacities, and a full line of 
special and standard bodies, there is 
Wood-Detroit Equipment for every 
need. 

Tell us your problem—we will fur- 
nish you with definite recommenda- 
tions as to style and size and quota- 
tion on your needs. 


Wood Hydraulic Hoist & Body Co. 


7924 Riopelle Street Detroit, Mich. 


Sales and Service in All Principal Cities 














No sepremper, 1922 PUBLIC WORKS 


eWIARD 
UIN ONE PLOW 


A‘highly recommended plow for heavy excavating and all kinds 
of contractors’ work, “Good Roads” work and all cases where 
great strength and capacity are required. 

Rips up cobblestones and macadam with the greatest ease. Hitch 
it to a road roller, tractor, oxen or horses. Remove the steel 


Large Capacity wing as shown above and you have a perfect rooter. 


The Wiard line of contractors’ plows fill every need and every 


Light in Weight une cm * Perfect R. 
Great Strength ee 


Excellent Turning | 
Qualities Sa RE CONTACORS Play 


Wiard Plow Co. 


BATAVIA, N. Y. 

















No. 69 (All Steel) Contractors’ Plow, Landside View 


Youll Have Io Admit This Is 
Some Smooth Ditci=-Deep Too! 


The picture shows the excellent road work accomplished with Russell Road Machines—taken in Travis County, 
Texas—and Texans know that their road problems demand unusual efficiency. Here ‘“‘Russells’’ lead as they do in 
other states—easily the most numerous and doing the best work. 

Russell Equipment covers everything needed for road construction, road maintenance and road repair- 
ing including Road Drags, Dump Wagons, Culverts, Steel ;' P 
Beam Bridges, etc. Peat & sory complete 


catalog for 
RUSSELL GRADER MANUFACTURING CO. | Road Builders 
FACTORY AND GENERAL OFFICES—MINNEAPOLIS, MINN. 
Affiliated Plants—Cicero, Ill., North Kansas City, Mo., } + 
Memphis, Tenn., Dallas, Tex. 





—___ 
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Champion Snow Plows are used 
and endorsed by Towns, Cities, 
Counties and State Highway 
Departments as the only practical 
means of cleaning snow from 
streets and roads. 


Easily and quickly attached to any 
standard motor truck or tractor. 








Champion Snow Plow Opening Danbury, Conn., Road 








The cost of the Champion Plow is 
insignificant when compared with 
thee amount of work it will do. 
One of these plows will save its 
initial cost in clearing snow from 
highways after one storm. 


Plows should be ordered now and 
they will then be*on hand when 
needed. It is too late to get them 


after the snow comes. 














Champion Snow Plow Clearing Snow from the Strects of a Large City 





i Lik eas Pata a ink te 2, ea ee es ee eee” ee ee ee 





Catalogue furnished free on request. Write to-day for your copy. It will be furnished without obligation. 





BOSTON, MASS. GOOD ROADS SAN FRANCISCO, CAL. 


CHICAGO, ILL. 


NEW YORK, N. ¥ atl: saad win |MACHINERY Co] ws wo KANSAS CITY, MO. 


PHILADELPHIA, PA 
PITTSBURGH, PA KENNETT SQUARE PORTLAND, ORE. 
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‘ORIO Repeats 


Jaegers 


» No} 

















OSZ a Mix A MINUTE 
ee 





HOROUGH satisfaction with a product in- 
variably brings repeat orders. 


Several years ago Ohio standardized on Jaeger 
Mixers for her road work. After careful tests 
she found that this sturdy outfit handled her 
highway concrete work quicker, better and at less 
cost than any other make of mixer. And since 
that time, each year—in open competition with 
other mixers—Jaegers have always been chosen 
in Ohio. 

This year, as before, competing with practically every standard make of mixer, Jaeger again 
was selected by the Buckeye Commissioners as the mixer for Ohio. They placed an initial 
order for 14 Jaeger Mixers. 


“JAEGER” Means Tilting Drum 


There’s coming to be a country-wide It saves labor, saves material—does a better job. 


ong: . ” For quick, low-cost work on culverts, abutments 
preference for the Jaeger “Mix a Minute ond tee Se, he fy eneneetie’. 









































Mixer for road work. Especially for cold And this same tilting-drum feature is one of the 
patching work it is admirably adapted. Its big reasons why more than 13,500 building contrac- 
tilting drum discharges the sticky material tors prefer the Jaeger to any other mixer. On the 














: : oes largest skyscraper or the smallest sidewalk job, this 
as easily as it d the wettest concrete. sturdy tilting-drum outfit will turn out the concrete 


In fact, a tilting drum mixer is the only faster and at lower cost than any other mixer 
practical mixer for cold patch work. in its class. 


IF YOU WANT A MIXER THAT WILL WORK ITS WAY TO PROFIT 
ON EVERY CONCRETE JOB YOU DO— YOU WANT A JAEGER. 


The Jaeger Machine Co., 400 Dublin Ave., Columbus, Ohio 


Jaeger makes 18 different mixer 
outfits—the most complete line 
offered under one name. Sim- 
plicity is the keynote of Jaeger 
construction. Such simplicity 
means less power to operate, 
small upkeep, low depreciation 
and long life. 






» 






















awh, 
Jaeger 4-L i) ~ 1’) 


Ax 
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Jaeger4-E 






Pets ese ea ewe eee eee ee eS 









The Jaeger Machine Co., 
400 Dublin Ave., Columbus, Ohio. 











Please send me more facts on the 
Jaeger line of Mixers. 














The coupon will brin 
yao av you the profit-story of the Name 
Jaeger line of mixers. 
You'll be interested in the Address 





new low prices. Mail the 
coupon today. 
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This photograph of the 
main business section of 
Salina, Kansas, was taken 
immediately after a heavy 
snowstorm. Notice how 
thoroughly the Avery 
*““ROAD - RAZERS” are 
clearing the snow off the 
street. 


Here is the Avery 
“ROAD-RAZER” clean- 
ing the surface of the 
municipal skating pond. 
Just one of the many ways 
in which this wonderful 
“two-job” machine can be 
utilized. 


Two Jobs, Both 
Well Done 


Removing Snow—Maintaining Unpaved Roads and Streets 


oo K of a machine you can keep busy all year ’round, shaving the roughest 
roads and streets snooth—doing more, faster and better work at lower cost than 
has ever been possible with any other method—then when snow fills your streets, 
removing it for you quickly, easily and at low cost. That’s the Avery One-Man ‘‘Road Razer”— 
the most successful machine ever designed for country road and unpaved street maintenance work. 


Mr. L. P. Alber, Commissioner of Public Improvements, 
Great Bend, Kansas, writes: “Your representative 
dropped in here during our big snow last year and got the 
‘‘Razer” out and went to work showing us how to clean 
snow off our streets. The machine did the best job of 
cleaning off snow from the streets that we ever saw done 
by any machine. We bought it and as soon as the snow 
went off, we put it right to work smoothing up the streets 
and it does an elegant job. Our man had no trouble at all 
in a the operation of same. We are highly pleased 
with it.’ 


Mr. Ed. Buchanan, Street Commissioner of Salina, 
Kansas, writes: ‘On Nov. 23, I wrote you in regard to 
how well we liked our Avery Road-Razer for working 
dirt streets. Now, we have found another use for it, 
cleaning snow off our streets. We find it a great machine 
for cleaning off the snow. It does it so nice and clean 


Aberdeen, Billings, Lincoln Sidney, Neb., Des 


that the streets are dry in a short time. One man can 
clean off miles of streets in a day after a heavy snow at a 
very little expense. It’s the best snow machine we ever 
saw.’ 


Every one interested in public improvement should 
study the remarkable work of this machine. It has 
really created a sensation wherever it has been introduced. 
One man operates it—turns the machine in its tracks, or 
backs up at will—and raises or lowers the long, flexible, 
three-section blade to fit and shape any crown or surface 
of the road. 

Sold on approval, subject to demonstration and strongly 
guaranteed. 

Build your roads with Avery Road Tractors and then 


keep them smooth and clear with Avery ‘‘Road-Razers.” 
Write today for prices and complete information. 


AVERY CO., 225 Iowa St., Peoria, Illinois 


Branch Houses: Madison, Fargo, Omaha, Minneapolis, Grand Forks, Sioux Falls, 
i oines, indianapolis, 


Columbus, Kansas City, Wichita, Salina, Stuttgart and Sacramento 
Distributors: Avery Company of Texas; Dallas, Amarillo and Beau- 


mont, Texas. 


Also Other Principal Machinery Centers 


VERY 





The Avery “ROAD-RAZER” turns the ruttiest roads into @ 
smooth boulevard by shaving off the bumps and ridges and filling 
in the low places. Does more and better work than several men 
with teams and at less than half the expense. 


Road-Building, Maintenance 
and Hauling Machinery 
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ere” PATENT COMBINATION 
TEs i AUTO HEATER AND DISTRIBUTOR 


Every Road Builder, Contractor and all others who wish to save time, labor and 
money will do well to investigate the Kinney Auto Heater and Distributor. 


It has stood the test of time and is 
used extensively throughout the 
United States and Canada. 


When not required for road oiling 
the tank and entire oiling attach- 
ment can be removed, and the truck 
used for other purposes. 
















For heating and applying under 
Pressure all varieties of Bituminous 
Materials, Hot or Cold, for Road 
construction Maintenance or Dust 
Laying. 





Heat and volume under instant control 


PERFECT APPLICATION of cpemtor. | Fositive preseure produced 


| | 49’ HANDY HEATER 
mame” ANI) SPRAYER 


ESPECIALLY ADAPTED FOR 

ROAD MAINTENANCE CON. 

STRUCTION AND GENERAL 
REPAIR WORK 











Contents thoroughly agitated while 
heating. 








No burning or coking of material. 
Pump, Piping, Hose, Nozzles, Auto- 
matically Heated. 











No Steam Required. 





Kinney Manufacturing Company 


BOSTON, MASS. 
New York Philadelphia Chicago Houston Kansas City San Francisco 
Philip pine Islands Porto Rico Cuba Hawaiian Islands 
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The “Caterpillar’s”* field 
of usefulness is by no means 
limited to civic and public 
works. There is a ‘“Cater- 
pillar’”* of size and capacity 
for every power need. On 
farm or ranch, in the min- 
ing, oil and lumber indus- 
tries, for snow removal, 
wherever tractive power 
and endurance are at a pre- 
mium, the “Caterpillar” * 
has no real competitor. 


FERpIMAR 


HOLT 


PEORIA, If. 
STOCKTON. CALIF. 
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Rockford F inds A Better Way 


Prior to the purchase of a “Caterpillar’* T-35 tractor, 
the city of Rockford, Illinois, used a gang of men to 
spread screenings and gravel ahead of the steam roller 
on street resurfacing jobs. This method was not only 
tedious and expensive, but the results were often unsatis- 
factory, as the laborers would get too much gravel in one 
place and too little in another. When the “Caterpillar”* 
was put to work pulling a spreader rigged to carry 
several yards of screenings, the City engineers said: 
“That's the method.” The even gait at which the “Cater- 
pillar”* traveled not only insured a steady, uniform flow 
of screenings but always kept the work well ahead of the 
roller. In addition to resurfacing jobs, Rockford keeps 
the “Caterpillar’* busy maintaining its dirt streets and 
alleys. No other machine is comparable to the “Cater- 
pillar”’* as an economical, all-purpose power producer 
for state, county, township and city work.. Our booklet, 
“Caterpillar Performance,” tells why. Send today for 
your copy! 


*There is but one “Caterpillar’—Holt builds it. The name was 
originated by this Company, and is our exclusive trade-mark regis- 
tered in the U. S. Patent Office and in practically every country in 
the world. 


THE HOLT MANUFACTURING CO., Inc., PEORIA, ILL. 
Branches and service stations all over the world 


Eastern Division, 50 Church St. New York 


Omaha, Nebraska 
Kansas City, Missouri 
Chicago, Illinois 
St. Louis, Missouri 


Holt Company of Texas 
Dallas, Texas 


Des Moines, Iowa 


Conadian Holt Company, Ltd. 
Montreal, P. Q., 
Canada 
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Are You F iguring on Roads 

















With Extremely Sharp Curves? 


HELTZEL FLEXIBLE RAILS will solve your problems 


The illustration shows our flexible road rails made 
from 14” steel 10’ lengths, supported by pedestals 
every three and one-third feet. Base plates are 14” 
steel with a bearing surface of 50 sq. in. each, and 
will support a finishing machine. These flexible 
rails can also be used for straight work. 


Heltzel forms have made a record for economy— 
depreciation is mighty small. They are easy to 
align, set up and take down. There are no keys or 
wedges on Heltzel Forms to get lost on the job; nor 
sleeves to connect rails. The pedestal does all. 


Have you seen the Heltzel catalog? 
Drop us postal today. 


THE HELTZEL STEEL FORM & IRON CO., Warren, Ohio 


| 


Largest exclusive builders of steel forms for Road, Sidewalk, Curb, Curb and 
Gutter and all types of concrete construction and Tamping Machines, Heltzel 
Hand Strikeoff Tamp, Heltzel Rotary Steel Float, and other accessories. 


HELTZEL 


sSTEEL FoRnMmMsS 


Le 


BULLT LIKE A RALL ROAD 
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Equipment 


Will Reduce 
Your Operating 
Costs 


Its reliability enables you to 
complete your contract 
on time 


Find out about the full line of Acme Road 
Building Machinery. 


4 CYLINDER MOTOR ROLLER We manufacture: Acme Four-Cylinder 
Motor Road Roller; Rock Crushers—Solid 
Cast-Steel Frame Portable and Stationary; 
Elevators, Screens, Portable Storage Bins; 
Tom Thumb Graders, Patrol to Traction; 
Portable Gravel Screening and Unloading 
Plants; Wagons, etc., Steam Road Rollers. 





WRITE FOR CATALOGUE 


ROAD GRADERS 


] 
y) 


4 ee y 


BOTTOM DUMP WAGON 








MTD. FULL PORTABLE CRUSHING AND SCREENING PLANT 


ACME ROAD MACHINERY CO. 


FRANKFORT, N. Y. 


BRANCHES: WAREHOUSE DISTRIBUTORS: 


NEW YORK OFFICE: 120 Liberty Street YANCEY BROTHERS, Atlanta, ~~" 
EXPORT OFFICE: 120 Liberty Street, New York City W. FRED CASEY CO., Charlotte, N. C. 
BOSTON yah 141 Milk Street, ton, Mass. CHOCTAW ROAD SUPPLY CO., Memphis, T: 
t Bank Building, agg OHIO PHILIP GROSS HARDWARE & ~_ =. ed Y., Milwaukee, Wis. 


Provident: 
Equitable Building, og - CLYDE EQUIPMENT CO., Portland, 
127 North Dearborn Street, CHICAGO, * ILLINOIS SPEARS WELLS MACHINERY Co. Oakland, Cal. 
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Ten “Jackhamer” Drills Driving 
Immense Tunnel at Niagara Falls 


The above photograph shows a top 
heading in a 36-ft. tunnel being driven at 
Niagara Falls, New York, for the Niagara 
Falls Power Company. This tunnel will 
be 4500 feet long when completed. 


Such work is usually done by “‘drifter’”’ 
type machines, but the contractors found 
that the light weight and extreme rugged- 
ness of these small machines, combined 
with the fact that they may instantly be 
removed from their cradles and held by 
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214% Ibs. General light 

drilling, block holes, tim- 
ber hitches, foundation bolt 
holes, various small drill- 
ing jobs around industrial 
plants. 

BBR- 13: 37 Ibs. Used principally 
with twisted auger steel 
for drilling soft iron ores 
and coal. 

BCR-430: 45 Ibs. General all around 
rock drilling in mines, 
quarries, contracts, etc. 

DCR- 13: 55 Ibs. For shaft sinking, 
deeper holes and heavier 
work than that to which 
the BCR-430 is applied. 

DDR- 13: 70 Ibs. For extra deep 
holes in very hard rock, 
shafts, quarries and similar 
duty. 








hand for drilling the benches, made the 
*‘Jackhamer’”’ drills ideal for this work. 

This work is being done by the Read- 
Coddington Engineering Company. All 
Ingersoll-Rand drills, sharpeners and air 
compressors are being used on this large 
project. 

Descriptive literature covering any 
Ingersoll-Rand products will be sent you 
upon your request. 


Request Bulletin 4046 


INGERSOLL-RAND COMPANY, 11 BROADWAY, NEW YORK 


Butte El Paso Knoxville 
Birmingham Seattle Scranton 
Duluth St. Louis London 
Denver Chicago Paris 
Boston New York Houghton 


Ingersoll-R 





Cleveland Philadelphia 
Pittsburgh Francisco 
Los Angeles Salt Lake City 
Detroit Joplin 

New Orleans Dallas 


























259-JD 
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In the Heart of Los Angeles 


The reserve power and strength,—the quality of design and construction of P & H 
Trench Excavators were never more forcibly proven than on the extremely deep ditch 
job just completed by The Thomas Haverty Company of Los Angeles. 
sewer for the big $7,000,000 Los Angeles-Biltmore 
Hotel project had to be laid 26 feet underground. 


Because of such successful operation under diffi- 
culties the Haverty Company own four’ P & H 
Machines. Bulletin 15-X gives complete informa- 
tion on these Trench Excavators. Will mail you 
a copy on request. 


Although not designed nor recommended for 
ditches of over 15-foot depth, the contractor ex- 
tended the ladder which made possible the digging 
of 26-foot and 31-foot trenches—pulling out boulders 
so large that they had to be broken before pass- 
ing through the conveyor frame. 


This performance was necessary because the 


Excavating Machinery Division 


PAWLING & HARNISCHFEGER COMPANY 


Established in 1884 
3812 NATIONAL AVENUE, MILWAUKEE, WIS. 


Los Angeles Philadelphia Atlanta New Orleans 
Portland Denver St. Louis San Francisco 
Salt Lake City Birmingham Seattle 


New York 
Pittsburgh 
Phoenix Chicago 


DIGGER’ AT 
LTMORE 


Ditch Far Below Level of 
Street Scooped Out by 
Novel Maohine 


Digging tts way through dirt 
gravel and rock to a depth of 25 
feet, the deepest power ditch digger 
in the world is being used to dig 
the sewer for the new Biltmore 
hotel on Olive street west of Persh- 
ing square today. The machine 
has been jn use in various parts of 
Los Angeles and has been working 
on its present location for several 
days. The ditch is 30 inches in 
width and 25 feet below the level of 
the sidewalk. 

Deeper ditches have been dug by 
the machine, according to Grover 
Weaver, the engineer in charge of 
the device, who says that what is 
believed to be a world’s record was 
mude by the machine several 
months ago when an excavation was 
made that was 31 feet in depth. 

The machine operates on the end- 
fess chain principle. A number of 
scoop buckets, attached to a chain 
which travels along the boum, bing 
up the dirt and dump it on a# beit 
conveyor which throws it in.a pile 
te une side 

Difficulties in the way of trees 
and lamp posts prevent the machine 
from making very much headway 
3t its present location, according to 
the engineer, but an average of 50 
linear feet of ditch a day is being 
made On other locations where 
cunditions for digging were more 
favorable as high as 700 feet a day 
has been dug by the machine, he 
stated. 

Power for the digger is furpished 
by a 50 horsepower gas6line engine, 
and a low fuel consumption of ap- 

woximately 30 galluns a day is re- 

rled. 











Follow the Corduroy Trail—the “Tread” Mark of P&H Equipment 


P & H 206 with Gas Shovel 





P & H 208 Placing Bridge Girder 


P & H 205 with Clam Shell Bucket 
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-~yadius rod takes’ the 


DETROIT 


Distinctive Features of the Detroit Trailer 


The draw bar is pivoted on the frame, and the Steering arm is pivoted on the axle. The relation 
pulling stress is transmitted through frame and between the steering arm and steering knuckle is 
radius rods to axles, the therefore always  con- 
impulse being equally dis- stant, whereas, when 
tributed to all four steering arm is pivoted on 
wheels. If any one the frame, the rise and 
wheel drops in a hole or fall due to spring deflec- 
meets an obstruction its tion must of necessity dis- 
turb the steering control, 
thus allowing side-sway. 
The DETROIT steering 
mechanism compels DE- 
TROIT trailers to follow 
the true line of the truck. 


strain. 


DETROIT trailer draw 
head is bell shaped, re- 
ceiving draw bar pole me- 
chanically and with a 
positive cam latch which 
eliminates looseness and 
assures true alignment. 
Connection is made in- 
stantly with the truck in 
much the same manner as 
railway freight cars, no 
clevis bolts to poke 
through or cotter pins to 
bother with. No time 
lost. 


The DETROIT Trailer 
lock is housed in and is 
packed in grease. No dirt 
or grit can get on the the heavier load, that 
inside. DETROIT trail- wheel controls the direc- 
ers can be backed singly or in trains of two or tion of steering. This is a primary cause of 
more without any chance of injury to operator. swaying. DETROIT trailers do not sway. 


TRALEE .E RS 
WATCH IT TRACK—SEE IT BACK 


Proper facility for backing a trailer into loading positions, into doorways, alleys, etc., is a constant necessity. With 
a DETROIT trailer this is readily done. When draw bar is locked in center of frame the draw head is automa- 
tically released at the same time and it swivels at this point. This swivel feature allows the truck when push- 
ing a trailer backwards to get out of line towards either side without bending or breaking draw bar, draw head or 
pole, which naturally and very frequently happens to trailers where they are locked rigidly straight out from the 
trailer frame. The swivel draw head and other patented features give the DETROIT trailer paramount advan- 
tages over all other makes. It only takes a few seconds to reverse a DETROIT trailer for backing or for pulling 
from the opposite end. 

Detroit Trailers are equipped with knuckle type axles, which insures four point suspension at all times even 
though both ends are being steered when backing up or when turning sharp corners with long loads. 

Extension draw bar is equipped with double acting springs, which absorb shocks and prolong life of truck 


and trailer. 


WE HAVE ONE OF THE LARGEST TRAILER PLANTS IN THE WORLD, AND 
CAN SUPPLY YOU WITH WHATEVER KIND OF TRAILER OR BODY YOU MAY 
REQUIRE. LET OUR ENGINEERS SOLVE YOUR TRANSPORTATION PROBLEMS. 


DETROIT TRAILER COMPANY 


954 EAST MILWAUKEE AVENUE DETROIT, MICHIGAN 


A tie rod independent 
from the drag link con- 
nects knuckle steering 
arms, thus always keep- 
ing the wheels parallel. 
It is readily understood 
that where trailer wheels 
are out of alignment, the 
tires are soon ground off. 
Such a vehicle pulls hard, 
then too, of wrongly 
aligned wheels whichever 
one for the instant carries 
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A REAL CUSHION TRUCK TIRE 


\ ‘ef 





At the left is seen the famous All-Weather Tread and the Indented Sidewall of the new Goodyear 


Copyright 1922, by The Goodyear Tire & Rubber Co., Ino, 
Cushion Truck Tire. Right—a cross-section showing the Goodyear Patented Hollow-Center 


Goodyear has produced a real cushion 
truck tire embodying both the original 
Goodyear Hollow-Center Cushion and 
the famous All-Weather Tread. 

It unites in one tire the resilience of the 
cushion, the wearing quality of the solid, 
and the tractive power of the All- 
Weather Tread. 

It is a development of the Standard 
Goodyear Hollow-Center Cushion Tire, 
more than 30,000 of which have been 
proved in actual service during the last 
five years, and it is a distinct advance on 
that splendid tire. 

The Goodyear All-Weather Tread Cushion 
gire has a pressed-on base that defies base- 
separation troubles. 

Its tread is the powerfully tractive All- 


Weather Tread design, insuring sustained 
headway under all road and weather condi- 
tions, saving fuel and engine strain by its 
sure gripping. 

Its triple cushion design makes it a real shock 
absorber, resilient beyond any other tire ex- 
cepting the pneumatic. It has the advantage 
of the patented hollow-center, the high, thick 
blocks of the All-Weather Tread, and a new 
sidewall pattern that permits easy compres- 
sion under pressure. 

The Goodyear All-Weather Tread Cushion Tire 
is made in all standard sizes, up to and including 
7 inches, and is specified for all-’round equip- 
ment on light and medium duty vehicles and as 
front wheel equipment with Goodyear All- 
Weather Tread Solids on the rear, for heavier 
trucks. j 
For further information, write the Govern- 
ment Sales Department at Goodyear, Akron, 
Ohio, or Los Angeles, California. 





In placing orders for new apparatus, you should definitely 
specify this Cushion, unless your needs are for Goodyear 
All-Weather Tread Solids or Goodyear Cord Truck Tires 


GOooD* 
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BOSTON AGAIN RE-ORDERS 


AMERICAN-LAFRANCE FIRE APPARATUS 


**This company’s products have stood the tests better than 
those of any other,’’ says the Boston Post. 




















‘THREE years, ago the city of Boston ap- With the last contract for 10 pieces 
pointed an impartial committee consisting which ‘we re cently close d, Bo ston 


of two municipal technical experts and one . 
outside expert which conducted an exhaustive has 68 American-LaFrance Fi re 





investigation of the leading makes of fire appa- Cars in service, 

ratus. This committee recommended that 

sesaratze became of tts outstanding mmcrit ia © | unerscan-LaFrance fire appa- 
actual fire duty, its efficient servicing record, ratus is built so ruggedly that 
and the unquestioned financial reliability of the most cities re-order when their 
company with its assurance of a permanent needs require additional pur- 
future. chases. ” 


Within the same month Philadelphia has ordered 42 additional pieces, the largest single contract 
ever written and New York has placed an order for 21 additional pieces. 


MERICAN JAFRANCE [IRE ENGINE [JOMPANY,[NC. 








BRANCHES E L M | R A, N. Y. BRANCHES 
NEW YORK PITTSBURGH DENVER SAN FRANCISCO 
BOSTON CHICAGO - CABABIAN FACTORY MINNEAPOLIS WASHINGTON 


























ATLANTA DALLAS TORONTO, ONT. LOS ANGELES PORTLAND 
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DIRECTORY OF CONSULTING ENGINEERS 


ENGAGED IN MUNICIPAL AND PUBLIC WORK 


— 
— 





ALVORD, BURDICK & 
HOWSON 


John W. Alvord 


Charles B. Burdick Louis R. Howson 


Engineers 


for 


Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage 
Disposal, Drainage, Appraisals, 
Power Generation. 


Chicago *Hartford Bldg. 





THE AMERICAN 
APPRAISAL CO. 


Milwaukee New York 


Authoritative Reports and Valua- 
tions covering Public Utility, Mu- 
nicipal, Mineral, Industrial, Com- 
mercial and Residence properties. 





BLACK & VEATCH 
Consulting Engineers 


Inter-State Bldg., Kansas City, Mo. 


Sewerage, Sewage Disposal, Water Supply, 

Water Purification, Electric Lighting, 

Power Plants, Valuations, Special Investi- 
gations, Reports. 


E. B. Black N. T. Veatch, Jr. 





BROSSMAN, CHAS. 


Consulting Engineer 


Merchants’ Bank Building 
Indianapolis, Ind. 


Water Supply. Sewerage and Disposal. 
Lighting Plants—Supervision of Construc- 
tion and Operation. Appraisals—Expert 
Testimony. 





BURNS & McDONNELL 
Consulting Engineers 
Appraisals, Expert Testimony, 


Sewerage, Rate Investigations, Wa- 
ter Works, Lighting. 


Clinton S. Burns R. E. McDonnell 


Kansas City, Inter-State Bldg. 





CAIRD, JAMES M. 


Assoc. Am. Soc. C. E, 


Chemist. and 
Bacteriologist 


Office and Laboratory: 
92 Fourth Street, Troy, N. Y. 


Water Analysis and Tests of Filter Plants 





HAZEN, 
WHIPPLE & FULLER 


Consulting Hydraulic and Sanitary 
Engineers, Water Supply, Sewer- 
age, Drainage, Valuations, Super- 
visions of Construction and Opera- 
tion. 

ALLEN HAZEN G. C. WHIPPLE 


W._E. FULLER L. N. BABBITT 
C. M. EVERETT 4. MALCOM PIRNIE 


30 East 42d St., New York City 





DAVIS, B. H. 
Consulting Engineer 


Monumental Reinforced Concrete 
Bridges of All Types for Parks, 
Cities, Counties, States and Rail- 
roads. Consultations, Estimates, 
Plans, Specifications and Supervis- 
ion. 


Whitehall Building, New York 





NICHOLAS S. HILL, JR. 
Consulting Engineer 


Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigation, Valuations, Rates, 
Design, Construction, Operation, Man- 
agement, Chemical and Biological 
Laboratories 


112 E. 19th Street 
New York City 





DOW & SMITH 
Chemical Engineers 


Consulting Paving Engineers 

A. W. Dow, Ph.B. F. P. Smith, Ph.B. 
Mem. Am. Inst. Ch. Engrs. 
Mem. Am. Soc. Civ. Engrs. 


Asphalt, Bitumens, Paving, Hy- 
draulic Cement, Engineering Ma- 
terials. 


131-3 East 23d St., New York 





MACLACHLAN REDUC- 
TION PROCESS CO., Inc. 


Specialists in the Dewatering and 
Disposal of Sewage Sludges, and 
all Deodorization Problems. 


40 Rector St., New York City 





‘THE FRAZIER 
ELLMS-SHEAL CO. 


.Consulting Engineers 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Power Plant Development, Inves- 
tigations and Reports. 


1224 Illuminating Building 
Cleveland, Ohio 





CLARENCE D. 
POLLOCK 


Mem. Am. Soc. C. E. 
Consulting Engineer 


Pavements, Highways, Drainage, 
Sewerage, Town Planning and Gen- 
eral Municipal Problems. 

Reports, Specifications, Supervision 


Park Row Bldg., New York City 





New York City 2 Rector Street 


A. E. HANSEN 


Hydraulic and Sanitary 
Engineer 


Design and Supervision of 
Construction 

Water Works 

Water Purification 


Water Works Valuation 
Water Analysis 


Sewerage 
Sewage Disposal 
Drainage 
Garbage Disposal 











POTTER, ALEXANDER 
50 Church St., New York City 


Civil and Sanitary 
Engineer 


Specialties: Water Supply, Sewer- 
age and Pavements 
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Build a Road That 
Resists Bombardment 


When the mighty guns on the Western front hurled 
broadsides of ponderous steel projectiles, the turrets and 
forts, regarded as impregnable, crumpled like cardboard. 
The result was a resort to earth trenches and embank- 
ments. Why? Because the only resistance possible was 
that of absorbing the shock instead of defying it. The 
same principle dictates shock absorbers and pneumatic 
tires for automobiles and trucks to protect the vehicle 
and, its load. Our streets and roads must withstand the 
bombardment of more than four million truck wheels. 
The shock absorber in this case is the asphalt wearing 
course whatever the base. Asphalt—resilient, dustless, 
noiseless, waterproof, wearproof—the pavement of Broad- 
way, Fifth Avenue, Michigan Boulevard, Broad Street, 
and Pennsylvania Avenue, is the last word in modern 
pavement design and is no more costly than a rigid, 
unprotected pavement. 


Write for Brochures, Circulars 
and Specifications 


The Asphalt Association 


25 West Forty-third Street 
NEW YORK CITY 


Albany, N. Y. Atlanta, Ga. Chicago, Ill. 
Newark, N. J. Raleigh, N. C. 




















Specifications and all 
other particulars fur- 
nished on request. 

















Products 


Standard Asphalt Binder A for surface treatment. 

Standard Asphalt Binder B for penetration work. 

Standard Asphalt Binder C for the mixing method. 

Standard Refined Mexican Asphalt for sheet as- 
phalt paving. 

Standard Asphalt Joint Fillers for brick or block pave- 
ments 

Standard Paving Flux, Standard Bridge Asphalt and 
Preserving Oils. 


STANDARD OIL CO. OF NEWYORK 


26 Broadway 




























The du Pont Company leads the way in 
the production of more efficient and more 
economical explosives. In Dumorite, its latest 
achievement, it haS made possible 


A Great Step 
in the Reduction 
of Explosive Costs 


umorite is a new money-saving 

dynamite which gives you over 
lg more work for your dollar—a gun- 
cotton-nitroglycerin dynamite with- 
out a headache—a non-freezing dyn- 
amite which can be used successfully 
at any temperature. 


Dumorite has approximately the 
same strength as 40% dynamite and 
does the same work, stick for stick. 
And you can buy 135 to 140 sticks 
of Dumorite at the same price as 
100 sticks of 40%. 


Ask the du Pont Explosives Service 
Department through our nearest 
branch office how Dumorite can be 
used in your work. Ask that question 
in a letter outlining your require- 
ments. Find out how this new de- 
velopment in explosives manufacture 
can cut your blasting costs for 1922. 


E. I. du Pont de Nemours & Co., Inc. 
Explosives Depart ment 
Wilmington, Delaware 


BRANCH OFFICES 
Birmingham, Ala. Huntington, W.Va. St. Louis, Mo. 


Boston, Mass. Kansas City, Mo. San Francisco, Calif. 
Buffalo, N. Y. Pliteboous. > we Seseuaen, Pe 
Chicago, IIl. Pitts , Pa. ttle, . 
os Colo. Portland, Ore. Spokane, Wash. 
Duluth, Minn. Springfield, Ill. 


Du Pont Products Exhibit 
Atlantic City, N. J. 


NON-HEADACHE GU POND NON-FREEZING 








DUMORITE 
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Repairing Bituminous Concrete Same, two months later, showing repairs ROAD Ol j ‘ 


after being consolidated by travel 
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_ HEADLEYNo.1 


AN ASPHALTUM EMULSION 


For repairs and resurfac- 
ing. 

No expensive heating plant 
required. 


Can be used in wet or dry 
weather. 

















No time lost account wet 
materials. 


Write for descriptive booklets. 


ASPHALT 







HEADLEY GOOD ROADS CO. eAitaDE ena. PA. 
























The MARTINIQUE 


IS GLAD TO ANNOUNCE 
REDUCED RATES 


OMEONE must take the initiative in 
making it possible for people to 
travel and spend less money—now 

that there is less money to speed. : 
So, hand in hand with Hotel McAlpin, 
which recently announced its reductions, 
the Martinique—just across the street and 
under the same management—becomes a 
leader in lowerin ng hotel tariff. 
This is setting an advance style, as it were, for 
there has not been an appreciable reduction in 
the cost of running a large New York hotel. 

If, however, the public esteems the spirit in 
which it is done, as much as the management of 
the McAlpin and Martinique ap reciates its 
patronage, then indeed, is it worth doing. 


At the Martinique the new prices 
are: $3.50 up for room and bath; 
$2.50 for room without bath. 




















Standard Heaters’ and 
! Kettles are as rugged 
as iron, steel and expert 
workmanship can make 


them. Wherever they are used, they give longer service 
and require fewer replacements. Standard size, 500 gallons 
capacity. Equally suitable for paving, waterproofing and 
roofing work—tar or asphalt. Special sizes furnished, any 
capacity. 

Write today for full description and new 

low prices. We can save you money. 


STANDARD STEEL WORKS 


16th and Holmes Streets North Kansas City, Mo. 








The 
MARTINIQUE 
Broadway, at 32nd St., New York 
Frank E. Jago, Resident Manager 
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PAVEMENT INSURANCE 


The fruit of a sane policy which demands 
_ the Best pavement first to make certain of 
_ low upkeep costs and continued satisfaction. 


WARRENITE-BITULITHIC 
PAVEMENT 


In big cities, in small towns and in rural 
districts—on new work and on rebuilding 
jobs—satisfaction is assured and low main- 
tenance costs made certain by the use of 
this pavement—the result of exhaustive re- 
search, thorough tests and years of demon- 
strated efficiency under all conditions of 
weather and traffic. 

Coast to coast records of performance 
prove that the best pavement insurance is 
WARRENITE-BITULITHIC PAVEMENT 
itself. Evidence of its goodness is yours 
for the asking. 



























Warren Brothers Company 
EXECUTIVE OFFICES: 


BOSTON, MASS. 


DISTRICT OFFICES: 
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THE ASPHALT PAVEMENT RETREADER IS 
, THE MOST EFFICIENT AND ECONOMICAL 

EQUIPMENT TO USE FOR THE MAINTENANCE 
OF STREETS AND HIGHWAYS 


The Asphalt Pavement Retreader prolongs 
the life of your pavements indefinitely. It 
salvages all the old pavement materials, thus 
reducing the cost of maintenance of streets 
and highways one-half over the old way of 
tearing up the old pavement and hauling it 
away to the dump. 































An Engineering Achievement 


The Asphalt Pavement Retreader is an in- 
genious. device that makes it possible to 
quickly vulcanize an asphalt top onto an old, 
worn and uneven Asphalt, Brick, Cement 
Concrete or Waterbound macadam pave- 
ments. 


DOES NOT INJURE THE PAVEMENT 


There is no FLAME or any other destruc- 
tive element entering into this operation. It 
is PRACTICAL, DURABLE, ECONOMI- 
CAL, and is consistent with the most modern 
Engineering practice. Write for further in- 
formation. 








Asphalt Pavement Retreading Company 


Manufacturers of Equipment to 
Build and Maintain Streets and Highways 


5 South Wabash Avenue 
CHICAGO, ILLINOIS 













ASPHALT 
PAVEMENT-RETREADER 
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Elastite cushions the slab The traffic impact shat- 
against the shock of traffic ters the unprotected joint 





A concrete road or city street expanded to the extreme 
in severe summer temperatures is under great stress 
at the joints. Every shock of traffic shatters and breaks 
down the edges of the concrete slabs—unless the 
joints are Elastite. 








Elastite helps rigid pave- 
ments bear co traffic 


HE pulverizing impact of tons of traffic doesn’t injure the road with 
Elastite joints. Elastite resiliently cushions the concrete slab against 
shocks, strains and stresses, besides relieving stresses of expansion due 
to high temperature, preventing cracking of surfaces, and keeping joints 
water-tight and frost-tight in cold weather, thus protecting the sub-grade. 


Elastite is a body of tempered asphalt sandwiched between two layers 
of felt. This construction prevents Elastite slabs from melting or sticking 
together in hot weather and from chipping or breaking in cold tempera- 
tures, as ordinary asphalt slabs will. Send for sample and list of cities 
where Elastite stocks are maintained for immediate shipments. 





THE PHILIP CAREY COMPANY 
10 Wayne Avenue, Lockland, Cincinnati, Ohio 


These streets and roads are Elastite protected 


U.S. Marine Corps Roadway, Marine Missouri State Highways 










Barracks, Port Royal, S. C. Massachusetts State Highways 
Utah State Highways Connecticut State Highways 
Wisconsin State Highways Kansas State Highways 
New York State Highways Alabama State Highways 





Elastite also protects the following structures: 


New Sewage Disposal Plant, Milwau- New Municipal Swimming Pool, 
kee, Wis. Johnstown, Pa. 
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Paving 


A Five- 
Year Record 


HIS County Road near Highland, Indiana, 

was built in 1917 of Asphalt Macadam 
with Stanolind Paving Asphalt ‘‘C” (penetra- 
tion method). This picture was taken in 
April, 1922, but the road looks and is as good 
as new although practically nothing has been 
spent on it for repairs. 


Lake County is fortunate in having chosen 
this type of road. The low maintenance cost 
which means decreasing taxes is the result 
of using 


Stanolind Paving Asphalt “C” 


(Penetration Method) 














You will read with i iterest a new booklet recently 

published by us which tells the latest methods of con- 

structing and matntaining every type of bituminous 
pavements. Sent free on request. 


(INDIANA) 


Chicago, Illinois 


931 S. Michigan Ave, 


STANDARD OIL COMPANY 
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BUYERS’ CLASSIFIED DIRECTORY 


of Names of Firms from Whom to Buy Material, Appliances and Machinery Needed by Public 











Works Departments and Contractors 
CTORS’ Dump Bodies and Hand Radiator Guards (Trucks) Transits and Levels 
— EQUIPMENT es Reo and other| Detroit Trailer Co. F. Weber Co. 
light trucks 
. Paving Machinery also) | Detroit Trailer Co. Reinfo’ Steel PAVING AND ROAD 
“ ~ Truscon Steel Co. ACHINERY 
~ eee POP Portable 
ll-Rand o A Road Mchy. Co. Rock Drills 
‘Revol Chris. D., & Son Austin. West Hd! Mach, Co. |} Ingersoll-Rand Co. Ingersoll. Rand Co. 
Good Rds. Mchy ne, 
Air Comp Portable | Heil Co., The Sharpeners Asphalt Distributors 
Ingersoll-Rand Tiffin Wagon Co. Ingersoll-Rand Co. Asphalt Plants 
Engines Shovels Cummer & Son Co. 
igh Mendling, Mech. | "Aer" Co, Rochester Can Co ferent. Jy is, Co 
Excavators ‘ies anew Removal Outfits Warren Bros. Co. 
Backfillers Ball Engine very Co. 
Pawling & Harnischfeger Co.| Blaw-Knox Co. Holt Mfg. Co., Inc. yy a 
Erie Steam Shovel Co. Russell Grader Mfg. Co. Burch Plow W . Co. 
Blastin, Powder P, Green ure oe Co. Inc. 
Atlas Powder Koehring Co. Standard Steel Buildings y. LO, 
Du Pont de Nemours Co. Pawling & Harnischfeger Co. | Truscon Steel Co. Guests Bien 
; ack Steam Shovels Good Rds. Mchy. fs Inc, 
Bodies, Stake and Rack, ee in Ball Engine Co. Jaeger Mch. Co., Th 
“ Erie Steam Shovel Co. Koehring Co, 


Trucks and Trailers 
Detroit Trailer Co. 


Bodies, Dump (Steel) 
Trucks and Trailers 
Detroit Trailer Co. 


Solies, Gravity Side Dump 


Fi 


(Steel) and Trailers 

Detroit Trailer Co. Detroit Trailer Co. 
Steel Platform with 

Bodies, = 


Wooden Stakes and Racks 
for Trucks and Trailers 
Detroit ane Co. 


= Sot Me mie. Co. 


Bridges 
rie Knox Co. 
Russell Grader atte. Co, 


Truscon Steel Co. 

Buckets, Automatic & Dump- 

ing 

Blaw-Knox Co. 

Buckets, Clam Shell 
ragline, Orange Peel 

oe Knox Co, 

L, P. Green 

Russell Grader Mfg. Co. 


. Dumping and Indus- 


Good Rds. Mchy. Co., Inc. 
Equipment Co. 


Carts, Concre 
Acme Road Mchy. Co. 
Columbia Wagon & Body Co. 


Castings 

Burch Plow Works Co. 
ublic Iron Works 

South ae te, Co 

U. S. Cast Iron Pipe 
oundry Co. 

Chutes, Concrete 

U. S. Cast Iron Pipe & 


Foundry Co. 
Concrete Block Machines 
Republic Iron Works 


yy ye 
Erie Steam Shovel Co. 
Koeh Co. 


| aang 
Pawling & Harnischfeger Co. 


Cranes and Hoists 
Pawling & Harnischfeger Co. 


Crushers 
am  Enad Mehy. Co. 
Rds. Mchy. Co., Inc. 


Ditchers and Graders 
Russell Grader Mfg. Co. 


Beat Rand Co. 
P Bodies, Steel 


E. L du Pont de Nemours 
Co. 


Detroit Trailer Co. 
Garbage Bodies, for Trucks 


Heaters, Asphalt £ Tar 


Hoists 


Hoists, Hand, for Trucks 
and Trailers 


ront Bumpers 


Drills 
Ingersoll-Rand Co. 


Connery & Co., 
Farasey, J. D., "Mig. Co. 
Honhorst, Jos., Co. 


Ingersoll-Rand Co. 
Pawling & Harnischfeger Co. 


Detroit Trailer Co. 


Hoists, Hydraulic and Hand 


for Motor Trucks 


Heil Co. 


Tires 
Goodyear Tire & Rubber Co. 


Tow Hooks (Trucks) 
Detroit Trailer Co. 


Track 
Koppel Industrial Car & 
Equipment Co. 
Track-Laying Type of 


Tractors 
Avery Company 


Detroit Trailer Co. 


Trailer Attachments 
Detroit Trailer Co. 


Trailer Hitches 
Detroit Trailer Co. 





Hose 


Ja Lif 
The Dott wig. Co 


Kettles, Asphalt & Tar 
Connery & Co., Inc. 
Honhorst, Jos., Co. 


Loading ines 


Mach: 
Conant Machine Co. 


Metal Lath 
Truscon Steel Co. 
Motor Trucks 
Avery Co. 

Tiffin Wagon Co. 


Pails 
Rochester Can Co. 


Goodyear Tire & Rubber Co. 


EQUIPMENT 
Combination Chemical and 
Hose W: 

American- ante France Fire 
Engine Co. 


Fire Alarm System 
Loper Fire Alarm Co. 


Fire and Chemical Huse 
Goodyear Tire & Rubber Co. 


Pails 
Rochester Can Co. 


Republic Iron Works 


Culverts, Corrugated Metal 
Newport Cubourt Co. 


Gravel Screening Plants and 
Loaders 

L. P. Green 

Russell Grader Mfg. Co. 


Heaters 
Honhorst, Jos., Co. 


Oil Distributors and 


Paving Breakers 


Pumps—Oil — Agee 
The Kinny Mig 


Sprayers 
Acme Road Mach. Co. 


Tractors 
Avery Company Austin- West. Rd. Mach. Co. 
Holt Mfg. Co. Connery & Co., Inc. 

Good Rds. Mchy. Co., Inc. 
Trailers The Kinney M .. Co. 


Scrapers 
Acme Road Mchy. 


Co. 
Austin- West. Ra. Mach. Co. 
P. Green 
Good Rds. Mchy. Co,, Inc. 
Root Spring porees sr Co. 
Russell Grader 


Screens 

Acme Road Mach. Co, 
Good Rds. ‘Mehy. Co., Inc. 
L. P. Gree 

Russell i Mfg. Co. 


Shovels 
Rochester Can Co. 


Spreaders 
Acme Road Mach, Co. 
Burch Plow Works Co. 


Steel Forms 
Heltzel Steel Form & Iree 


Works 


Tar Kettles, Asphalt 


Heaters, etc. 

Acme Road Mchy. Co. 
Connery & Co., 
Honhorst, Jos., Co. 


The Kinney Mf Co. 
Warren Bros. & 


Tractors 
Avery Co. 
Holt Mfg. Co., Inc. 


Turn Tables 
The Hug Co. 


Wagon Loaders 
Conant Machine Co. 


a MATERIALS 
Asphalt 

Servisleed Products Co. 
Standard Oil Co. (Ind.) 
Standard Oil Co., (N. Y.) 





Ingersoll-Rand Co. 


Road Levellers 
Holt Mfg. Co., Inc. 


Road Maintainers 
Avery Co. 


Russell Grader Mfg. 


Road Pavement 


Testing Machines 
Ingersoll-Rand Co. 


Road Rollers 

Acme Road Mchy. Co. 
Avery Co. 
Austin-West. Rd. Mach. 
Buffalo- erneeele Rol. 
Good Rds. Mchy. Co., 


Rock Crushers 
Acme Road Mchy. Co. 


Rock Drills 
Ingersoll-Rand Co. 
Motor Tandem Rollers 


Scarifiers 
Acme Road M 
— om aa 


Ave 
Buliclo’, ringfield Rol. 
o-Sp eee 


Aosta West. Rd. Eom. Oo. 


Co. 
Co. 
Inc. 


Austin- West. Rd. "Mach. Co. 
Good Rds. Mchy. Co., Inc. 


Austin-West. Rd. Mach. Co. 


Fre co. 
Co. 
x 


Texas 


Binders 
Barrett Co., The 

Standard Oil Co. (Ind.) 
ey Oil Co., (N. Y.) 


Trailer Hooks Road Graders Texas 
i i Road Mchy. Co. 
Detroit Trailer Co. a: on. Ran Mach, | Pavements 
Trucks, Commercial Ball Engine Co. Barrett Co., 
The Hug Co. Erie Steam Shovel > Texas Co. 
Tiffin Wagon Co. Good Rds. Mchy. Co 4, Ine. Warren Bros. Co. 
Turn Tables Russell Grader Mfg. Co. “| Contraction Jeints 
The Hug Co. Road Drags Truscon Steel Co. 
Westera’ Structural Co. Acme Road Mehy. Co. Creosoted Wood Block 
FIRE DEPARTMENT § | Gust, Wcst Rd. Mach. Co. | Republic Creo. Go. 
Russell Grader Nite Gon Culverts, Corrugated Metal 
Newport Culvert Co. 


Curb Bars 
Truscon Steel we 


Expansion J 
Barrett Gor tbe 
Philip Carey Co 
roducts Co. 
Co. 


Servicised 


Truscon Steel 
ede Oa Co. (Ind.) 
» The 
y Good Road 
Standard Oil co"¢ ‘God 
Standard Oil Co ) 
Texas Co. 
Pavin 
Standest On Oil Co. (ind.) 
Rein Mesh 
en Co. 
SEWERAGE 

Culverts 

Burch Plow Works Co. 
The Robinson 7, 
Russell Grader Mig. Co. 
Cul Corrugated Metal 
Honsert Galste Co. 
Drain Tile 

Robinson Clay Prod. Co. 
Flush T. 





The Hee 





Paint 
Fee = pe Co. 
rvicised Products Co. P a =s Engines 
Pac Mixers American-La France Fire 
Koehring Co. P i 
Pintle Hooks a Laval Steam Turbine 
Detroit Trailer Co. 
Tires 
—_— Co. Goodyear Tire & Rubber Co. 
Burch Plow Works Co. Triple Combination Motor 
Russell Grader Mfg. Co. American-La France Fire 
Wiard Co. Engine Co. 
Pneumatic Concrete Mixers | Underwriters’ Pumps 
and Placers De Laval Steam Turbine 
Pneumatic Tools Co. 
Ingersoll-Rand Co. MISCELLANEOUS 
Dra Materials 
Aurore Pum & Mig. Co. F. Weber Co. 
le va team Turbine Engineering Supplies 
Co. F. Weber Co. 
Emerson Pump & Valve Co. 
In rsoll-Rand Co. Tepe, Welies Steel 
¢ 








a bia W: 
Hail Con Ten aiody Co. 








NMWTTYMDT rs 


ramm, Chris. D., & Son 
See Alphabetical Index on last white page 


_* oa ao So ee ea «| 


Russell Grader Mfg. Co. 


ank Siphons 
Pacific Flush-Tank Co. 
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cChinery Co. .cceccesecseeeeeees 2 Erie Steam Shovel Co........... — Mm Stewart, W. H......... seidibaeoose 32 
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Badger Meter Mfg. Co.......... 9 Flockhart Foundry icaewesone 32 Lee ee Mig. i Sanety Ce eA a RE ree bn 18 & 70 
Ball Engitie Co...0..-sccoosccoces -— Fraizier Ellms-Sheal Co........ 60 WEE MURSUEIIE .. << ccccccccccccss 62 
Barbour- ?_< ME. patwesicue + N nae nage ae eee ; 
Sib de dati ote , iffin agon Seeded ps os 
sg eg RESTO ee Se 60 > ua o . te a at Cae nonsied 10 Truscon Steel Co theo deat 3 
Were e CH. co tincicubscences 42 Gamon ie Tle véngenouses a ater ain eaning 
tral Hotel........ 40 -G. K. Sales Agency............ 34 le ee ©. ne, ae co ae = 
| conn — ~ Roc ge Sab bese 60 Good Roads Machinery Co.... 48 Newport ef See 43 Union Water Meter Co.......... 
Buffalo Springfield Roller Co... 45 Goodyear Tire & Rubber Co.... 58 New York Continental Jewel Cast Iron Pipe & Fdy. 
Burch Plow Works.............. ee OE OS + ee eae _ eee oe ee | 13 
Burns & McDonnell............. 60 o Univercal Road Mach. Co...... 4 
H Vv 
c te ae 69 Ohio Municipal Equipment Co.. 46 : 
On aie ee @. team, Whienks & Oder... 60 Ohio Vitrified Pipe Co......... 33 Vulcan Incinerator Divccscceese 32 
Suse ’ Philip, Co 65 Headley Good Roads Co........ 62 Orton & Steinbrenner Co....... 21 ow 
Clark. H. W.., Co.... ee ee eee 46 p Warren Bros. 6 
Coldwell-Wilcox Co 16 Heltzel Steel Form & Iron Co.. 53 : Weber, F., Ps 17 
Columbis Wagon & Body Co., ae 3 & Berner...... 17, 5 Pacific “fH yniachfeger” Ga 33 Weston, L. A.. 32 
BOG, . <6csecesscemhign éesavetiveses 43 erse g. & sete seeceseceecene awlin arnischfeger Co 56 Wiard Plow Co.. 4 
Conant Machine Co............. 40 eo, Kicholas § °» JP cecsccesces - 4 er Sale M , fg. & See 8 Weed, R. D., . 
Co 7 Oe eee are 44 olt Oe ey. BC vhosts ceecoeess ittsburg eee 7 god Hydrauli 7 
~ i hat vistaidateudkwcdsdeees 32 Honhorst Co., The Jos.......... 42 Pollock, Clarence D............. 60 " raulic oe Bely 
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Inlet Basins 
Flockhart Foundry Co. 


(Bituminous) 

Ruberoid Co. 

Manhole Heads 

Flockhart peace Co. 

ron) 
“Nav Cae Cast = Pipe Co. 
U.S — Iron Pipe 
R. D’ Wood & Co. 


FY? a Stew H. Stewart 


(Reinfr. Concrete) 
Swiascntent Con. Pipe Co. 


. Co. 
‘urbine 


& Mf 
team 


Pumps 
Aurora Pum 
De Lavai 

Co. 


Rods 
W. H. Stewart 


Segment Block Sewer 

Robinson Clay Prod. Co. 

Sewage Disposal 5 a 
Dirct Oxidation Disposal 
Corp. 

Pacific Flush-Tank Co. 

Sewage Disposal Plants 


, Oxidation Disposal 
Sate ation Corporation 
Sewage Disinfection 

Dirct Oxidation Disposal 

Corp. 

Electro Bleaching Gas Co. 
Sew: apt 

Pacific Flush-Tank Co. 
Sewage Pumps 

= Laval Steam Turbine 
wg | Joint Compounds 


K. Sales Agency 
Pacific Flush-Tank Co. 


Sewer Castings 
Flockhart Foundry Co. 
Veseet Fire Clay Sewn 


East Ohio Sewer Ripe. Gt Co. 
Robinson Clay Prod. Co, 


Vitrified Sewer Pipe 
Eastern Clay Products Asso- 
ciation 
East Ohio Sewer Pipe Co. 
Ohio Vitrified Pipe Co. 
son Clay Prod. Co. 


STREET CLEANING 
AND REFUSE DISPOSAL 
Ash Bodies 
Heil Co. 

Ash Cans 
Rochester Can Co. 


Carts 

Acme Road Mchy. 

Mee ee Woon Bey Co 
Tiffin Wagon Co. 


Garbage Bodies, Steel 
=... 
Heil Co., The 


Stacy Bate Co. 
-Bates 
Vulcan Incinerator Co. 


Manholes—Catch Basins 
Burch Plow Works Co. 
Wm. E. Dee Co. 
South Bend Foundry Co. 
Shovels 


Rochester Can Co. 
Wyoming Shovel Works 


Wi and 
aes wes 


Austin- West. Rd. Mach. Co. 
The Kisney Rds. 4 ee Inc. 
. 


Wagon Gs. 


fomeo 





ushing Hose 
Goodyear Tire & Rubber Co. 





Street Scrapers 
Rochester Can Co. 


Street Sweepers 
Austin-West. Rd. Mach. Co. 
Ohio Municipal Equip. Co. 


STREET SIGNS 
Ingram-Richardson Co. 


WATER WORKS 


Air ae ey 

Inger. Rand Co. 

Air Lift 

Ingersoll-Raad Co. 
Brass Water Connection 
Muelle. i. Mfg. Co. 


trifugal Pumps 
Aurora Pum 


>a Mfg. Co. 
De Laval 
Co. 


team Turbine 


Chloride of Lime 
Penn Salt Mfg. Co. 


Chlorine 
Electro Bieething Gas. Co 


Deep Well Drills 

Ingersoll-Rand Co. 

Deep Well 

Aurora Pump & Mfg. Co. 
A. D. 


Ingersoll-Rand Co. 


Dis: Chemicals 
Pineta Bheachins Gas Co. 


Penn Salt Mfg. Co. 


Filters 
N. Y. Continental Jewel 
Filtration Co. 


Filtration Plants 
Filter Alum 
Du Pont de Nemours Co. 


Fire 
Clark Co., H. W. 


7 Valves 
dwell-Wilcox Co. 


Hersey Mig. Co. 
Pittsburgh fuser Co. 
Thompson Meter Co. 
Union Water Meter Co. 


Meter Boxes 

H. W. Clark Co. 

Pittsburgh Meter Co. 

— Testing Machines 
5 oe 


Mueller, ’ 
Pittsburgh ‘Meter Cor 


Notional Cones Cast Iron 
U. S. Cast Iron 


Pipe & 
Fdy. Co. = 
Pipe, S 


tee] 
East Jersey Pipe Co. 


vist 
yckoff & Son Co. 


Aurora Pump & Mfg. Co. 
H. W. Clark Co. 


Cook, A. D. 

Dayton- Dowd Co. 

= Laval Steam Turbine 
‘0. 


‘De Laval “Steam Turbine 
Sterling Engine Co. 
Screens for Wells 

Cook, A. D. 

Service Boxes 

Mueller, H., Mfg. Co. 


Shear Valves 
Coldwell-Wilcox Co. 





R. D. Wood & Co. 





Sleeves and La 
Mueller, es | Mf, 
Smith, A. fie Co 





Sluice Gates 
Coldwell-Wilcox Co. 
Sprinkling and Flushin 
Hydrants ° 
ostier. H., Mfg. Co. 
Steel Stacks 


Heil Co., The 
Honhorst, Jos., Co. 


Strainers 

Cook, A. D 

" D., Mfg. Co. 
arasey, 

Heil Gx, The” 


eed. Jos., Co. 
Tanks, Towers, Stand- 


ery & Co., Inc. 
Susanne, J. D., Mfg. Co 


Tapping Machines 
ueller, H., Mf 
Smith , A. P., 


banjos oa 
Truscon Steel Co. 


Valves 
Clark Co., H. W. 
Muelier, i Mfg. Co 


Vitrified Pipe 

Eastern Clay Products Asso- 

ciation 

Water Main 

Sones Waren Mats Clean- 

ing 

Water Purification 

Electro Bleaching Gas Co. 

N. Y. Continental Jewell 

Filtration ea 
Water S<eriliza’ 

Electro Bleach . Co. 
Water Strainers 
Mueller, H., Mfg. Co. 
Water Supply from Wei! 

Systems 


Cook, A. D. 


ie 
. Co. 





Hei) Co. The 
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The Hersey Disc Meter, Model H F, is the This Model in the smaller sizes, together with 
Model H D in the larger sizes, form a series 


roduct of thirty-five years of experience and 
P 7 J y P which excels all Meters of all makes in all 


in the manufacture of Water those essentials which go toward making up 
an exceptionally desirab'e Meter. 


HERSEY MANUFACTURING COMPANY 


refinement 
Meters. 


Main Office and Works: Corner E and 2nd Streets, South Boston, Mass. 


BRANCHES 


NEW YORK. N Y. epee 290 Broadway eS ere . . 
PHILADELPHIA 132 Commercial Trust Building ATLANTA GA.. ae -618 Hurt Building 
COLUMBUS, OHIO 211 Schultz Building SAN FRANCISCO, CAL. -742 Market Street 








Texaco Sheet Asphalt pave- 

ment on Lakeland - Kathleen 

Road, a part of the Florida 
State Highway System. 


In 1513 Juan Ponce de Leon, the 
Spanish explorer, representing the 
vanguard of the white man and 
his civilization, discovered and set- 
tled the territory of the present 
State of Florida. Subsequently, 
this territory passed through Span- 
ish, French and English hands into 
the possession of the United States. 


Endowed with the resources of the 
tropics, the ‘‘Land of Flowers” 
has been a fertile field of endeavor 
for its citizens, who from the be- 
ginning have realized its great 
natural wealth. 





New York Richmond Jacksonville 
PhiladelIpnia Reston Atlanta 
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The Texas Company 


Asphalt Sales Dept., 17 Battery Pl., New York City 






View of Texaco Asphalt Maca- 

dam on State Project in 

Alachua County, Fla. Total 
yardage, 216,000. 


In Florida, the narrow, winding 
trail of the Indian has broadened 
and straightened out, assuming in 
the process an improved character 
with each new stage of the coun- 
try’s development. 


What could be more logical than 
the ultimate development of these 
narrow Indian trails into those ex- 
cellent, durable, resilient roads of 
TEXACO Asphalt to which Flor- 
ida—like so many other States 
now may point with a finger of 
pride? 


Write for literature on TEXACO 


Asphalt road construction. 








Oklahoma City Houston Dallas 
Kansas City Minneapolis 


\| 











